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PURPOSE: To continuously perform various kinds of treatment, such as 104 
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manufacturing function by plasma CVD method. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Have the processing room in which two or more reduced pressure is possible, and said two or more 
processing rooms are connected through the community room which can be decompressed. It has a means for 
conveying a substrate between each processing room in said community room. At least one of said two or more 
processing rooms is the multiple-purpose substrate processor characterized by membrane formation of the 
silicon film by the reduced pressure heat CVD being possible, and membrane formation of the oxidation silicon 
film by plasma CVD or a silicon nitride film being possible for at least one of said two or more processing rooms. 
[Claim 2] Have the processing room in which two or more reduced pressure is possible, and said two or more 
processing rooms are connected through the community room which can be decompressed. It has a means for 
conveying a substrate between each processing room in said community room. Membrane formation of the 
silicon film by the reduced pressure heat CVD is possible for at least one of said two or more processing rooms, 
and membrane formation of the oxidation silicon film by plasma CVD is possible for at least one of said two or 
more processing rooms. At least one of said two or more processing rooms is the multiple-purpose substrate 
processor characterized by membrane formation of the silicon nitride film by plasma CVD being possible. 
[Claim 3] Have the processing room in which two or more reduced pressure is possible, and reduced pressure 
**** is connected for said two or more processing rooms through the community room. In the condition of being 
the approach of a multiple-purpose substrate processor with the means for conveying a substrate between each 
processing room in said community room of operation, and having been held at the same pressure The substrate 
held at the community room is transported [ transporting the substrate held at any one processing room to a 
community room, or ] to any one processing room, And the approach of the multiple-purpose substrate 
processor characterized by to form the silicon film with the reduced pressure heat CVD in at least one of said 
processing rooms, and performing membrane formation of the oxidation silicon film or a silicon nitride film by 
plasma CVD in at least one of said processing rooms of operation. 

[Claim 4] Have the processing room in which two or more reduced pressure is possible, and reduced pressure 
**** is connected for said two or more processing rooms through the community room. In the condition of being 
the approach of a multiple-purpose substrate processor with the means for conveying a substrate between each 
processing room in said community room of operation, and having been held at the same pressure The substrate 
held at the community room is transported [ transporting the substrate held at any one processing room to a 
community room, or ] to any one processing room, And the thing for which the silicon film is formed with the 
reduced pressure heat CVD in at least one of said processing rooms, And the approach of the multiple-purpose 
substrate processor characterized by to form the oxidation silicon film by plasma CVD in at least one of said 
processing rooms, and forming a silicon nitride film by plasma CVD in at least one of said processing rooms of 
operation. 

[Claim 5] It is the production approach of the thin film integrated circuit which the process which carries out 
multilayer membrane formation including a silicon semi-conductor layer, the process which forms gate dielectric 
film, and the process which forms an interlayer insulation film are processed using the multiple-purpose 
substrate processor which has two or more reaction containers, and the inner silicon semi-conductor layer of 
said process is produced by the reduced-pressure heat CVD, and is characterized by what the inner gate- 
dielectric-film layer of said process was produced for by plasma CVD. 

[Claim 6] Have the processing room in which two or more reduced pressure is possible, and said two or more 
processing rooms are connected through the community room which can be decompressed. The process which 
is the production approach of the thin film integrated circuit using a multiple-purpose substrate processor with 
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the means for conveying a substrate between each processing room in said community room, and forms a silicon 
nitride film by plasma CVD at the 1st processing room, The production approach of a thin film integrated circuit 
of having the process which forms the oxidation silicon film by plasma CVD at the 2nd processing room, the 
process which forms the silicon film with a reduced pressure heat CVD method at the 3rd processing room, and 
the process which forms oxidized-form membrane formation at the 4th processing room. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which forms in a substrate top or a substrate 
front face the semiconductor device which consists of polycrystal silicon. It is related with the equipment which 
can perform a process with the need put especially to the open air of being continuously carried out without 
******. Moreover, it is related with the multiple-purpose substrate processor which can be used for production 
of a thin film integrated circuit. 
[0002] 

[Description of the Prior Art] The integrated circuit using a semi-conductor substrate or a glass substrate is 
known. IC and LSI are known as the former and the liquid crystal display of an active-matrix mold is known as 
the latter. In order to form such an integrated circuit, it is necessary to perform various processes continuously. 
For example, if it is the case where an insulated-gate mold electric field effect semiconductor device is formed, 
to form continuously is desired, without taking out outside the semiconductor region in which a channel is 
formed, and the gate dielectric film formed in contact with it. Moreover, it is the industry top need to perform 
various processes continuously efficiently. 

[0003] Although it was desirable to these manufactures to perform a membrane formation process continuously 
within one equipment, the equipment with which only the manufacturing installation aiming at the manufacturing 
installation aiming at the semiconductor device with which the conventional manufacturing installation used 
amorphous silicon, or the semiconductor device using single crystal silicon existed but with which it was suitable 
for the semiconductor device using polycrystal silicon, and the manufacture approach using it were not 
established. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the substrate processor which can 
process continuously the various processes needed for production of a semiconductor device which used 
polycrystal silicon with one equipment and which can be used for multiple purposes. In order to produce the 
semi-conductor especially using polycrystal silicon, with a sufficient property, it is an indispensable configuration 
in said substrate processor that it is possible to form the insulator layer which needs to be prepared in contact 
with either [ its ] both to have the means forming of the silicon film by the reduced pressure heat CVD which 
used polysilane, or its upper and lower sides by plasma CVD. 
[0005] 

[The means for heating a technical problem] In order to produce the semiconductor device which has the barrier 
layer which consists of polycrystal silicon with a sufficient property, the multiple-purpose substrate processor of 
this invention Have the processing room in which two or more reduced pressure is possible, and said two or 
more processing rooms are connected through the community room which can be decompressed. It has a means 
for conveying a substrate between each processing room in said community room. Membrane formation of the 
silicon film by the reduced pressure heat CVD is possible for at least one of said two or more processing rooms, 
and membrane formation of the oxidation silicon film by plasma CVD or a silicon nitride film is possible for at 
least one of said two or more processing rooms, Or have the processing room in which two or more reduced 
pressure is possible, and said two or more processing rooms are connected through the community room which 
can be decompressed. It has a means for conveying a substrate between each processing room in said 
community room. Membrane formation of the silicon film by the reduced pressure heat CVD is possible for at 
least one of said two or more processing rooms, and membrane formation of the oxidation silicon film by plasma 
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CVD is possible for at least one of said two or more processing rooms. At least one of said two or more 
processing rooms is characterized [ the / biggest ] by membrane formation of the silicon nitride film by plasma 
CVD being possible. 

[0006] In order to produce the semiconductor device which has the barrier layer which consists of polycrystal 
silicon with a sufficient property, moreover the approach of the multiple-purpose substrate processor of this 
invention of operation In the condition of having been held at the same pressure, the substrate held at any one 
processing room is transported to a community room, Or the thing for which the substrate held at the 
community room is transported to any one processing room, And the thing for which the silicon film is formed 
with the reduced pressure heat CVD in at least one of said processing rooms, And the thing for which plasma 
CVD performs membrane formation of the oxidation silicon film, or membrane formation of a silicon nitride film in 
at least one of said processing rooms Or the thing for which the substrate held at any one processing room is 
transported to a community room in the condition of having been held at the same pressure, Or the thing for 
which the substrate held at the community room is transported to any one processing room, And the thing for 
which the silicon film is formed with the reduced pressure heat CVD in at least one of said processing rooms, 
And it is characterized [ the ] especially by the thing for which a silicon nitride film is formed by plasma CVD in 
at least one of forming the oxidation silicon film by plasma CVD in at least one of said processing rooms, and 
said processing rooms. 

[0007] If the need of taking the above configurations is described briefly, the manufacture process of a 
semiconductor device of having used amorphous silicon will have been conventionally used for manufacture of 
the semiconductor device using polycrystal silicon chiefly. The plasma CVD which used glow discharge is used 
for membrane formation of the silicon film in that case. The silicon film produced by making it the appearance 
contains a lot of hydrogen, and a membranous condition changes a lot with emission of the hydrogen at the time 
of making it crystallize etc. It became clear that it is difficult to obtain the semiconductor device which consists 
a configuration like continuation membrane formation which had many processing rooms with much trouble of 
polycrystal silicon which has very sufficient property as a result of the experiment. In order to solve this trouble, 
it turned out using LPCVD that it is effective to use the polysilane like a disilane as material gas. 
[0008] However, in an existing manufacturing installation and an existing manufacture process, since it was once 
exposed into atmospheric air even if it is the case where LPCVD is used, it was difficult to obtain the . 
semiconductor device which consists of polycrystal silicon which cannot form an interface with a sufficient 
property but has too sufficient property. So, in order to realize junction of the most important, beautiful 
interface, it is forming membrane formation of the silicon film by LPCVD, and the insulator layer which needs to 
be prepared in contact with both the upper and lower sides or one of these, without opening to atmospheric air 
continuously, and it became clear by experiment of artificers for the fast improvement in a property to be 
possible. As the membrane formation approach of this insulator layer, the conclusion that the approach by 
plasma CVD was the best was reached in consideration of the property, the throughput, etc. from artificers' 
experimental result. 

[0009] The concrete example of this invention is shown in drawing 1 . The equipment shown in drawing 1 can be 
used for multiple purposes, and can be combined by the number which needs the processing room which 
performs membrane formation to need and annealing treatment. A glass substrate, a silicon substrate, other 
insulating substrates, and a semi-conductor substrate can be used as a substrate processed with the equipment 
shown in drawin g 1 . That is, if it is the substrate which has an insulating front face, it can use. For example, if it 
is electro-optic devices, such as a liquid crystal display of a active-matrix mold, and image sensors, it is 
common to use a cheap glass substrate. 

[0010] For example, 107 is made into the conveyance room of the substrate which is a community room, 101 
and 102 are made into a spare room among the processing rooms which perform various processings of a 
substrate, one side is used for carrying in of a substrate, and other one side is used for taking out of a 
substrate. Moreover, the configuration that 103 considers as the plasma-CVD equipment for forming an insulator 
layer, uses 104 as the reduced pressure heat CVD system for forming amorphous silicon, uses 105 as the 
heating furnace for forming the thermal oxidation film, and considers as the annealing furnace for performing 
annealing according 106 to an optical exposure can be taken. In addition, a spare room can also be called 
processing room for the purpose of having the function to perform carrying in and taking out of a substrate. 
[0011] Such a combination can be performed to arbitration. As an element which can do these combination, 
plasma CVD, the reduced pressure heat CVD (in this specification, it abbreviates to LPCVD below), Light CVD, 
microwave CVD, a heating furnace, the annealing furnace by optical exposure, sputtering, plasma annealing, and 
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plasma etching can be mentioned. 

[0012] 

[Example] 

[Example 1] The configuration of this example is shown in drawing 1 . In this example, 101 and 102 are spare 
rooms and it has the function to take a substrate in and out. These chambers have the function to hold the 
cassette by which two or more substrates were stored. Moreover, naturally in the introductory means of inert 
gas, the introductory means of cleaning gas, and the pan, it has the flueing means. 

[0013] 103-106 are processing rooms, 103 and 106 are plasma-CVD equipment, and 104 is a temperature 
control chamber A temperature control chamber has the function to heat a substrate to predetermined 
temperature, and in advance of membrane formation by other chambers, it is used in order to heat the substrate 
beforehand. The specification of each processing room is shown in the following table 1. 
[0014] 
[Table 1] 





1 0 6 


10 5 


1 0 4 


1 0 3 




PCVD 


RTP 


PCVD 
L PCVD 


PCVD 


RFlg 


13. 56MHz 
500 W 




13. 56MHz 
500 W 


13.56MH2 
500 W 


la Si 








WW 




N 3 . SiH«, NHt 
AKCH,), 


N a 0.Nj.NH,. 
0, 


N^.SifU.H* 
Si iWt. Si aHs 


Ns.TEOS. Oj 
C,F 6 




NF, +N. 




NF, +N, 


NF, +N, 




4 5 0"C 


4 5 0'C 


5 5 0°C 


6 0 0'C 


m 


Si. H, 
A ] N 




S i 


S i O, 
S i F, 




5 xlO-'Torr 


5 xlQ-'Torr 


5 xi0" 5 Torr 


5 xl0" J Torr 



[0015] 107 is the conveyance room of a substrate and a substrate has between each chamber conveyed by the 
robot arm 108. The robot arm 108 has the function for which takes out one substrate (shown by 109) at a time 
from a spare room 101 or 102, and it is moved to the reaction chamber to need. Naturally a substrate can be 
moved between each processing room. Moreover, the exhaust air means is formed also in this conveyance room, 
and it can be made the degree of vacuum to need. 

[0016] Migration of the substrate between each chamber is performed by [ as being the following]. For example, 
the substrate held in a spare room 101 is processed at the processing rooms 103 and 104, and the case where it 
carries in to a spare room 102 is considered. In this case, first, the (1) spare room 101 and the conveyance room 
107 are made into the same reduced pressure condition (a high vacuum condition is desirable), a gate valve 1 10 
is opened in that condition, and a substrate 109 is taken out in a conveyance room by the robot arm 108. A gate 
valve 1 10 is shut after that. 

(2) Make the conveyance room 107 and the processing room 103 into the same reduced pressure condition, 
open a gate valve 1 12 in the condition, and carry in to a process room the substrate 109 held at the robot arm 
108. A gate valve 1 1 2 is shut after that. 

(3) A predetermined process is performed at the processing room 103. 

(4) Make the degree of vacuum of the processing room 103 into the same reduced pressure condition as the 
conveyance room 107 after process ending at the processing room 103, open a gate valve 112 after that, and 
take out a substrate in the conveyance room 107 by the robot arm 108. And a gate valve 1 12 is shut. 

(5) Make the conveyance room 107 and the processing room 104 into the same reduced pressure condition, 
open a gate valve 1 13 in the condition, and carry in to the processing room 104 the substrate held at the robot 
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arm 108. A gate valve is shut after that. 

(6) A predetermined process is performed at the processing room 104. 

(7) Make the degree of vacuum of the processing room 104 into the same reduced pressure condition as the 
conveyance room 107 after process ending at the processing room 104, open a gate valve 113 after that, and 
take out a substrate in the conveyance room 107 by the robot arm 108. And a gate valve 1 13 is shut. 

(8) Make the conveyance room 107 and a spare room 102 into the same reduced pressure condition, open a gate 
valve 1 1 1 in the condition, by the robot arm 108, carry in a substrate to a spare room 102 and shut a gate valve 

1 1 1 after that. 

[001 7] Processing beyond 2 times or it can be performed continuously, without putting one substrate to the 
open air as mentioned above. It is useful that not only membrane formation but annealing etc. can be performed 
as these processings. 

[0018] The above (1) By repeating the process of - (8), two or more substrates held at the cartridge carried in 
to the spare room 101 can be continuously processed from a degree to a degree. And the substrate which 
processing ended will be held automatically at the cartridge of a spare room 102. Moreover, in the above- 
mentioned membrane formation process, down stream processing which continued while cleaning can be 
performed, without stopping the whole actuation by cleaning the processing room 104, and cleaning the 
processing room 103 conversely, while the processing room 104 works, while the processing room 103 works. As 
such cleaning, it is NF3. The plasma cleaning in the chamber to depend can be mentioned. 
[0019] [Example 2] The example which produces the thin film integrated circuit which has at least one TFT 
which makes polycrystal silicon a barrier layer using the multiple-purpose membrane formation equipment shown 
in drawing 1 is shown in drawing 2 . First, the multiple-purpose membrane formation equipment used in this 
example is explained. In this example, 101 and 106 were made into the spare room, in order to perform carrying- 
in taking out of a substrate. 106 were especially carried out for 101 to substrate taking out for substrate 
carrying in here. Moreover, the RAPITTO thermal annealing process according 104 to the short-time exposure of 
infrared light (it is called RTA or RTP), Or it considers as the processing room which forms the film (nitriding 
aluminum oxide is called alumimium nitride below) or silicon nitride film which considers as the processing room 
which performs preheating and uses alumimium nitride as a principal component for 103 by the plasma-CVD 
method, the processing room which uses TEOS as a raw material for 104, and forms the oxidation silicon film by 
the plasma-CVD method — carrying out — 105 — LPCVD — it considers as the processing room which forms 
the amorphous silicon film by law. Moreover, the gas installation means for introducing the exhaust air means for 
changing each processing room into a reduced pressure condition and the gas needed further is formed in each 
processing room. 

[0020] A making process is shown below. First, the glass substrate (a 4 inch angle, a 5 inch angle, or 5x6 inch 
angle) 201 of Corning 7059 grade is carried in to a spare room 101 as a substrate, and vacuum suction is carried 
out enough. As for this vacuum suction, it is desirable to carry out until it becomes the almost same pressure as 
the conveyance room 107 enough carried out in vacuum suction. And a gate valve 110 is opened and the 
substrate in a spare room 101 is transported to the conveyance room 107 by the robot arm 108. In drawing 1 , 
the substrate 201 in drawing 2 is shown as 109. In addition, it is called a substrate also including the film 
currently formed on it below. And the gate valve 112 between the reaction chambers 103 where vacuum suction 
was similarly mostly carried out to the same pressure is opened, and a substrate is carried in. A gate valve 1 12 
is shut after substrate carrying in, and the alumimium nitride film 202 with a thickness of 2000-5000A is formed 
by the plasma-CVD method in this reaction chamber 103. Membrane formation is aluminum (C four H9)3. Or 
aluminurn3 (CH3) N2 It carries out by using. Moreover, minute amount addition of the N2 O may be carried out, 
and thermal-expansion distortion may be made to ease. 

[0021] After membrane formation of the alumimium nitride film 202 carries out vacuum suction of the reaction 
chamber 103 to the same degree of vacuum as the conveyance room 107. And a gate valve 1 1 2 is opened and a 
substrate is transported for a substrate to a conveyance room by the robot arm 108. Next, a substrate is carried 
in to the annealing chamber 104 where vacuum suction was similarly carried out. In this annealing chamber 104, 
RAPITTO thermal annealing (RTA) by infrared exposure is performed. This annealing is performed in the ambient 
atmosphere of nitrogen, ammonia (NH3), or nitrous oxide (N2 O), and heats the alumimium nitride film quickly for 
a short time. By this annealing, the alumimium nitride film becomes transparent and its insulation and thermal - 
conductivity of that improve. Moreover, in order to prevent the penetration to the semi-conductor of impurities, 
such as NATORYUMU from a glass substrate, a silicon nitride film may be formed. In this case, it is a silicon 
nitride film by the plasma-CVD method The substrate temperature of 350 degrees C, O.ITorr, and SiH4 NH3 



http:/ / www4.ipdl. ncipi.go.jp/ cgi-bin/traniweb_cgLejje 



2006/01/17 



JP,07-183235,A [DETAILED DESCRIPTION] 



5/9 ^— v 



Membranes are formed in a mixed ambient atmosphere. 

[0022] And vacuum suction of the reaction chamber 104 is carried out, and a substrate is transported to the 
conveyance room 107 where vacuum suction was carried out again by the robot arm 108. And a substrate is 
conveyed to the reaction chamber 106 where vacuum suction was similarly carried out. In this reaction chamber 
106, the oxidation silicon film 203 is formed by the plasma-CVD method which used TEOS as the raw material. 
Membrane formation conditions are shown below. 

TEOS/02 =10 / 100sccmRF power Whenever [ 350 W-set board temperature ] 400-degree-C membrane 
formation pressure 0.25 Torr, it sets for the above-mentioned reaction and is C two F6 again. It adds and is 
SiOFx. The film shown may be formed. 

[0023] This oxidation silicon film is formed as a substrate oxide film 203 by 2000-50A in thickness in the field 
which forms TFT. The oxidation silicon film 203 formed in this reaction chamber 106 may be conveyed to an 
annealing chamber 104, and RAPITTO thermal annealing may be performed. 

[0024] And a substrate is again conveyed in the conveyance room 107, and then a substrate is carried in to a 
reaction chamber 105. All the things that a conveyance room and each processing room make open and close a 
gate valve in the case of migration of these substrates after vacuum suction is carried out to the same degree 
of vacuum (the same reduced pressure condition) are common. 

[0025] a reaction chamber 105 — LPCVD — 100-1500A of 300-800A of amorphous silicon film 204 is 
preferably deposited by law. Although the membrane formation conditions in the LPCVD method are shown 
below, it is important to form membranes by LPCVD using the polysilane like a disilane, and it can raise the 
property of the polycrystal silicon film after crystallization by leaps and bounds here as compared with the 
plasma-CVD method by the glow discharge used for manufacture of the semiconductor device using 
conventional amorphous silicon. The membrane formation conditions in that case are Si2H6 typically. 100 - 
500sccmHe 500sccm membrane formation temperature 430 degrees C - 500 degree~C membrane formation 
pressure 0.1 - 1Torr [0026] Furthermore, a substrate is transported to a reaction chamber 106, and about 500- 
1500A of oxidation silicon film 212 is deposited by the plasma-CVD method which uses TEOS as a raw material. 
This film functions as a protective coat of the silicon film. Membrane formation conditions are shown below. 
TEOS/02 =10 / 100sccmRF power Whenever [ 300 W-set board temperature ] 350-degree-C membrane 
formation pressure 0.25 Torr, in this way, as shown in drawing 2 (A), riitriding aluminum or the blocking layer 202 
of silicon nitride, the oxidation silicon film 203, the amorphous silicon semi-conductor film 204, and a protective 
coat 212 can be formed in succession on a glass substrate 201 at a multilayer. If there is not little equipment 
shown in this drawing 1 , it can make the value of C, N, and O especially in the silicon film three or less 
[ 5x1 01 8cm - ]. [ since each chamber and the conveyance room with a robot arm are divided with the gate 
valve, respectively an impurity does not mix mutually between each chambers, and ] 

[0027] Next, a substrate is sent from a spare room 101 outside, and patterning for forming the island-like silicon 
field 204 is performed. And it is shown in drawing 2 (B) and the 500-1 000A oxidation silicon film 205 is preferably 
formed 200-1 500A in thickness like. This oxidation silicon film functions also as gate dielectric film. Therefore, 
sufficient cautions are required for the production. Here, TEOS was used as the raw material, and with oxygen, 
the substrate temperature of 350-600 degrees C, it is 300-450 degrees C preferably, and decomposed and 
deposited by RF plasma-CVD method. In the pressure ratio of TEOS and oxygen, 0.05 - 0.5torr and RF power 
set 1:1-1:3, and a pressure to 1O0-250W. From the carrying-in room 101, this process carries in a substrate, 
may carry out another actuation to having described above, and may perform it in a reaction chamber 106. Or 
350-600 degrees C of substrate temperature may be preferably formed as 400-550 degrees C with a reduced 
pressure CVD method or an ordinary pressure CVD method with ozone gas by using TEOS as a raw material. It 
annealed at 400-600 degrees C by the ambient atmosphere of oxygen or ozone after membrane formation for 30 
to 60 minutes. 

[0028] When forming the oxidation silicon film 205 used as the above-mentioned gate dielectric film in a reaction 
chamber 106, it is effective to carry in a substrate to an annealing chamber 104 after the process termination, 
and to perform RAPITTO thermal annealing by infrared exposure in an N2 O ambient atmosphere. This has 
effectiveness in decreasing the interface state density of the oxidation silicon film 205 and the silicon field 204 
extremely. 

[0029] And as shown in drawing 2 (B), the KrF excimer laser 213 (the wavelength of 248nm ornm [ 308 ], 20ns of 
pulse width) was irradiated, and the silicon field 204 was crystallized, the energy density of laser — 200 - 400 
mJ/cm2 — desirable — 250 - 300 mJ/cm2 ** — it carried out and the substrate was heated at 300-500 
degrees C on the occasion of laser radiation. Thus, when the crystallinity of the formed silicon film 204 was 
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investigated by Raman-scattering spectroscopy, unlike the peak (521cm-1) of single crystal silicon, the 
comparatively broadcloth peak was observed by the 515cm-1 neighborhood, and it became clear that it had 
become a crystalline semi-conductor, for example, a polycrystal semi-conductor. Then, it annealed at 350 
degrees C in hydrogen for 2 hours. The process of this crystallization may be performed by being based on - 
heating. 

[0030] Then, the aluminum film with a thickness of 2000A - 1 micrometer was formed with electron beam 
vacuum deposition, patterning of this was carried out and the gate electrode 206 was formed. To aluminum, a 
scandium (Sc) may be doped 0.15 to 0.2% of the weight. Next, the substrate was dipped in pH**7 and the 
ethylene glycol solution of 1 - 3% of tartaric acid, and platinum was anodized by considering as an anode plate in 
cathode and the gate electrode of this aluminum. Anodic oxidation raised the electrical potential difference with 
the fixed current to 220V at first, and in the condition, it was held for 1 hour and it ended it. In this example, the 
climbing speed of an electrical potential difference had the amount of suitable 2-5v/in the state of constant 
current. Thus, 1 500-3500A in thickness and the 2000A anodic oxidation object 209 were formed. ( Drawing 2 
(O) 

[0031] Moreover, what is necessary is just to use a tantalum instead of aluminum, in performing heat treatment 
in an elevated temperature. 

[0032] then, the ion doping method (it is also called the plasma doping method) — every — the impurity 
(phosphorus) was poured in in self align by using the gate polar zone as a mask into the island-like silicon film of 
TFT. Phosphoretted hydrogen (PH3) was used as doping gas. The dose was set to 1-4x1 01 5cm-2. 
[0033] Furthermore, as shown in drawing 2 (D), the KrF excimer laser (the wavelength of 248nm or 308nm, 20ns 
of pulse width) 216 was irradiated, and the crystallinity of the part into which crystallinity deteriorated by 
installation of the above-mentioned impurity range was made to improve, the energy density of laser — 1 50 - 
400 mJ/cm2 — desirable — 200 - 250 mJ/cm2 it was . In this way, the N type impurity (phosphorus) fields 208 
and 209 were formed. The sheet resistance of these fields was 200-800ohm/**. In this process, instead of using 
laser, it is made to go up for a short time to 1000-1200 degrees C (a silicon monitor's temperature) using a flash 
lamp, and the so-called RTP (rapid thermal process) which heats a sample may be used. 

[0034] Then, again, using the equipment of drawing 1 , the reaction chamber 104 of the reactor of drawing 1 was 
again used for the whole surface as a layer insulation object 210, and 3000A (0.3 micrometers) formation of the 
oxidation silicon film was carried out 0.3 micrometers - 1 micrometer in thickness by using TEOS as a raw 
material here with the plasma-CVD method of this and oxygen, the reduced pressure CVD method with ozone, 
or the ordinary pressure CVD method. Substrate temperature was made into 250-450 degrees C, for example, 
350 degrees C. After membrane formation, in order to obtain surface surface smoothness, this oxidation silicon 
film was ground mechanically. This process may perform isotropic dry etching using the reaction chamber 
prepared in the equipment of drawing 1 . Furthermore, by the spatter, the ITO coat was deposited, patterning of 
this was carried out, and it considered as the pixel electrode 211. ( Drawing 2 (E)) 

[0035] If it writes and carries out, a thin film integrated circuit can be made to one substrate side of the electro- 
optic device of drawing 2 . Of course, a circumference circuit may be formed on the same substrate at the 
circuit and coincidence which are shown in this drawing. And the layer insulation object 210 was etched, as 
shown in drawing 2 (E), the contact hole was formed in the source/drain of TFT, the wiring 212 and 213 of 
chromium or titanium nitride was formed, and wiring 213 was connected to the pixel electrode 211. in addition, in 
this case, it is **** about the source / drain field (island-like silicon) — it may carry out and a contact hole may 
be formed, in thjs case, it is **** about island-like silicon among contact holes — the area carried out was 30 - 
70%. In this case, contact is formed also not only in the top face of the source/drain but in a side face. 
Hereafter, such contact is called top side contact. In the conventional structure, although even the substrate 
was etched into the oxidization silicon film of the substrate of parts other than island-like silicon, and a pan by 
the etching process of a layer insulation object when it was going to form top side contact, the alumimium nitride 
film or a silicon nitride film 202 serves as an etching stopper, and etching stops at this example here. 
[0036] although magnitude of a contact hole needed to be made smaller than the source/drain in the usual case 
— top side contact — setting — reverse — the magnitude of an island — that of a contact hole — small — it 
can do — as a result — an island — detailed — it can do-izing. Moreover, since the KONTAKU hole was 
enlarged conversely, mass-production nature and dependability were able to be raised. 

[0037] Finally, it annealed at 300-400 degrees C in hydrogen for 0.1 to 2 hours, and hydrogenation of silicon was 
completed. Thus, the thin film integrated circuit which has TFT was completed. And it considered as the active 
matrix liquid crystal display of the MONOSHI rucksack mold which was made to arrange TFT of a large number 
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produced to coincidence in the shape of a matrix, and also formed the circumference circuit on the same 
substrate. 

[0038] [Example 3] The example which produces the thin film integrated circuit which has at least one TFT using 
the multiple-purpose membrane formation equipment shown in drawing 1 is shown in drawing 3 . First, the 
multiple-purpose membrane formation equipment used in this example is explained. In this example, 101 was 
made into the spare room, in order to perform carrying-in taking out of a substrate, moreover — the processing 
room which makes 106 the processing room which heats, makes 103 the processing room which forms a silicon 
nitride film by the plasma-CVD method, uses TEOS as a raw material for 104, and forms the oxidation silicon 
film by the plasma-CVD method — carrying out — 105 — LPCVD — it considers as the processing room which 
forms the amorphous silicon film by law. Moreover, it considered as the processing room which forms the 
polycrystal silicon film which doped P for 102 with a reduced pressure heat CVD method. Moreover, the gas 
installation means for introducing the exhaust air means for changing each processing room into a reduced 
pressure condition and the gas needed further is formed in each processing room. 

[0039] A making process is shown below. First, the heat-resistant high crystallization glass plate (a 4 inch angle, 
a 5 inch angle, or 5x6 inch angle) 201 represented by NO glass as a substrate is carried in to a spare room 101, 
and vacuum suction is carried out enough. As for this vacuum suction, it is desirable to carry out until it 
becomes the almost same pressure as the conveyance room 107 enough carried out in vacuum suction. And a 
gate valve 110 is opened and the substrate in a spare room 101 is transported to the conveyance room 107 by 
the robot arm 108. In drawing 1 , the substrate 201 in drawing 3 is shown as 109. In addition, it is called a 
substrate also including the film currently formed on it below. And the gate valve 112 between the reaction 
chambers 103 where vacuum suction was similarly mostly carried out to the same pressure is opened, and a 
substrate is carried in. A gate valve 112 is shut after substrate carrying in, and it sets in this reaction chamber 
103, and is a silicon nitride film 200 by the plasma-CVD method The substrate temperature of 350 degrees C, 
O.ITorr, and SiH4 NH3 Membranes are formed in a mixed ambient atmosphere. This silicon nitride film is for 
preventing diffusion of the alkali from a substrate. 

[0040] And vacuum suction of the reaction chamber 103 is carried out, and a substrate is transported to the 
conveyance room 107 where vacuum suction was carried out again by the robot arm 108. And a substrate is 
conveyed to the reaction chamber 106 where vacuum suction was similarly carried out. In this reaction chamber 
106, the oxidation silicon film 203 is formed by the plasma-CVD method which used TEOS as the raw material. 
Membrane formation conditions are shown below. 

TEOS/02 =10 / 100sccmRF power Whenever [ 350 W-set board temperature ] 400-degree-C membrane 
formation pressure 0.25Torr [0041] Moreover, it sets for the above-mentioned reaction and is C two F6. It adds 
and is SiOFx. The film shown may be formed. 

[0042] This oxidation silicon film is formed as a substrate oxide film 203 by 2000-50A in thickness in the field 
which forms TFT. 

[0043] And a substrate is again conveyed in the conveyance room 107, and then a substrate is carried in to a 
reaction chamber 105. All the things that a conveyance room and each processing room make open and close a 
gate valve in the case of migration of these substrates after vacuum suction is carried out to the same degree 
of vacuum (the same reduced pressure condition) are common. 

[0044] a reaction chamber 105 — LPCVD — 200-2000A of 300-800A of amorphous silicon film 204 is 
preferably deposited by law. The membrane formation conditions in the LPCVD method are shown below. 
Si2H6 100sccmHe Whenever [ 200sccm stoving temperature ] 500 degrees C - 570 degree-C membrane 
formation pressure 0.3Torr growth rate A part for 50A - 500A/[0045] Here, the polycrystal silicon film with the 
sufficient property of having the mean particle diameter of 250A - 8000A in a subsequent heat crystallization 
process can be obtained by it being important to use the polysilane like a disilane and forming membranes on 
condition that the above using these. 

[0046] Then, in order to take out, the substrate which processing ended is again brought together in a spare 
room 101, and is taken out to the exterior of equipment. 

[0047] This is for carrying out patterning of the amorphous silicon film 204 to the shape of an island, and 
crystallizing after an appropriate time. This is because it is more efficient to consider as another equipment in 
order for the time amount which these processes' not being processes under reduced pressure and these 
processes take to raise the operating ratio of equipment as compared with the time amount which other 
processes take, since it is extraordinarily long. 

[0048] Patterning of the amorphous silicon film 204 performs patterning in the shape of [ predetermined ] an 
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island using well-known photolithography. 

[0049] Heat crystallization is performed by heating from 8 hours at 550 degrees C - 600 degrees C in nitrogen- 
gas-atmosphere mind for 56 hours. Thus, the crystal of the above big particle size can be obtained by 
crystallizing at low temperature comparatively. 

[0050] Then, in 800 degrees C - 850 degrees C, heat annealing is performed on the highest possible temperature 
and a concrete target within the limits of the heat-resistant temperature of NO glass. This process enables it to 
raise the crystallinity in each crystal grain. Moreover, this process may be performed in an oxidizing atmosphere, 
for example, dry oxygen, and the thermal oxidation film may be formed in coincidence. When using this thermal 
oxidation film as gate dielectric film, it is appropriate for that thickness to consider as 500A - 2000A. 
[0051] Thus, the substrate which finished crystal growth is again thrown in in equipment from a spare room 101. 
[0052] The substrate thrown in from the spare room 101 transports a substrate to a reaction chamber 104 
further if needed, by the plasma-CVD method which uses TEOS as a raw material, is shown in drawing 3 (B) and 
forms the 500-1 000A oxidation silicon film 205 preferably 200-1 500A in thickness like. Here, TEOS was used as 
the raw material, and with oxygen, the substrate temperature of 350-600 degrees C, it is 300-450 degrees C 
preferably, and decomposed and deposited by RF plasma-CVD method. In the pressure ratio of TEOS and 
oxygen, 0.05 - O.Storr and RF power set 1:1-1:3, and a pressure to 100-250W. 

[0053] This process may form preferably 350-600 degrees C of substrate temperature as 400-550 degrees C 
with a reduced pressure CVD method or an ordinary pressure CVD method with ozone gas by using TEOS as a 
raw material. 

[0054] Moreover, it annealed at 400-600 degrees C by the ambient atmosphere of oxygen or ozone after 
membrane formation for 30 to 60 minutes. 

[0055] When membrane formation of the above-mentioned oxidation silicon film 205 performs elevated- 
temperature annealing after heat crystallization in an oxidizing atmosphere and it uses the thermal oxidation film 
as gate dielectric film, it cannot be overemphasized that this process becomes unnecessary. 
[0056] In this way, as shown in drawing 3 (B), the blocking layer 202 of silicon nitride, the oxidation silicon film 
203, the crystalline silicon semi-conductor film 204 by which patterning was carried out to the shape of an 
island, and the oxidation silicon film 205 can be formed on a glass substrate 201 at a multilayer. If there is not 
little equipment shown in this drawing 1 , it can make the value of C, N, and O especially in the silicon film three 
or less [ 5x1 01 8cm - ]. [ since each chamber and the conveyance room with a robot arm are divided with the 
gate valve, respectively an impurity does not mix mutually between each chambers, and ] 

[0057] When forming the oxidation silicon film 205 used as the above-mentioned gate dielectric film in a reaction 
chamber 104, it is effective to carry in a substrate to an annealing chamber 106 after the process termination, 
and to perform RAPITTO thermal annealing by infrared exposure in an N2 O ambient atmosphere. This has 
effectiveness in decreasing the interface state density of the oxidation silicon film 205 and the silicon field 204 
extremely. 

[0058] Next, the polycrystal silicon film which doped P used as a gate electrode is formed with the reduced 
pressure heat CVD on the above-mentioned gate dielectric film at the thickness of 1000A - 4000A. 
[0059] Especially the field side to [ to the above-mentioned process (i.e., from a substrate) ] a silicon semi- 
conductor layer, gate dielectric film, and a gate electrode is sensitive to interface state density etc., and it is the 
main parts which determine the property of a device, and without so being exposed to atmospheric air, it is 
desirable to form membranes continuously and it of it becomes possible by the configuration of this invention. 
[0060] From the equipment of this invention, the following processes are taken out outside and performed. 
[0061] First, dry etching performs patterning for the polycrystal silicon film which doped P that the gate 
electrode 217 should be formed. ( Drawing 3 (C)) 

[0062] then, the ion doping method (it is also called the plasma doping method) — every — an impurity 
(phosphorus) is poured in in self align by using the gate electrode 217 as a mask into the island-like silicon film 
of TFT. Phosphoretted hydrogen (PH3) was used as doping gas. The dose was set to 1-4x1 01 5cm-2. 
[0063] Next, after heating 600 degrees C of substrates in nitrogen-gas-atmosphere mind for 12 hours and 
activating a dopant, further, in a hydrogen ambient atmosphere, by 400 degrees C, it heat-treats for 1 hour, a 
hydrogen treating is performed, and the defective level consistency of a semi-conductor layer is decreased. 
[0064] then, other equipments — or an interlayer insulation film 210 is again formed in the whole surface using- 
the equipment of drawing 1 . When the equipment of drawing 1 was used, 3000A (0.3 micrometers) formation of 
the oxidation silicon film was carried out 0.3 micrometers - 1 micrometer in thickness by using TEOS as a raw 
material here with the plasma-CVD method of this and oxygen, the reduced pressure CVD method with ozone, 
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or the ordinary pressure CVD method, using the reaction chamber 104 of the reactor of drawing 1 again. 
Substrate temperature was made into 250-450 degrees C, for example, 350 degrees C. After membrane 
formation, in order to obtain surface surface smoothness, this oxidation silicon film was ground mechanically. 
This process may perform isotropic dry etching using the reaction chamber prepared in the equipment of drawing 
1 . Furthermore, by the spatter, the ITO coat was deposited, patterning of this was carried out, and it considered 
as the pixel electrode 21 1. ( Drawing 3 (E)) 

[0065] If it writes and carries out, a thin film integrated circuit can be made to one substrate side of an electro- 
optic device. Of course, a circumference circuit may be formed on the same substrate at the circuit and 
coincidence which are shown in this drawing. And the layer insulation object 210 was etched, as shown in 
drawing F (E), the contact hole was formed in the source/drain of TFT, the wiring 212 and 213 of chromium or 
titanium nitride was formed, and wiring 213 was connected to the pixel electrode 211. in addition, in this case, it 
is **** about the source / drain field (island-like silicon) — it may carry out and a contact hole may be formed, 
in this case, it is **** about island-like silicon among contact holes — the area carried out was 30 - 70%. In this 
case, contact is formed also not only in the top face of the source/drain but in a side face. Hereafter, such 
contact is called top side contact. In the conventional structure, although even the substrate was etched into 
the oxidization silicon film of the substrate of parts other than island-like silicon, and a pan by the etching 
process of a layer insulation object when it was going to form top side contact, a silicon nitride film 200 serves 
as an etching stopper, and etching stops at this example here. 

[0066] In the usual case, although magnitude of a contact hole needed to be made smaller than the 
source/drain, in top side contact, it can make magnitude of an island smaller than a contact hole conversely, and 
detailed-ization of an island can do it as a result. Moreover, since the KONTAKU hole was enlarged conversely, 
mass-production nature and dependability were able to be raised. 

[0067] Thus, the thin film integrated circuit which has TFT was completed. And it considered as the active 
matrix liquid crystal display of the MONOSHI rucksack mold which was made to arrange TFT of a large number 
produced to coincidence in the shape of a matrix, and also formed the circumference circuit on the same, 
substrate. 

[0068] In addition, when a substrate is used as a quartz substrate in the above-mentioned example, the 
oxidation silicon film of a substrate can be omitted and may also omit the oxidation silicon film of a substrate 
depending on the case. Moreover, since the thermal resistance of a substrate is high, it is possible to raise the 
temperature of heat annealing after heat crystallization or the process of thermal oxidation to about 1000 
degrees C, and it is possible to obtain the crystalline good silicon film in that case further. 
[0069] 

[Effect] By adopting the configuration of this invention, a process can be managed succeeding the time of 
producing the semiconductor device which consists of polycrystal silicon on a substrate, and improvement in 
productivity and improvement in dependability can be achieved to coincidence. 

[0070] As explained above, one equipment can perform the process of drawing 2 (A), formation of gate dielectric 
film, RTP down stream processing, and the making process and almost all the processes of an interlayer 
insulation film by using the multiple-purpose CVD system of the multi chamber method of drawing 1 . And these 
processes can be controlled by the microcomputer and can raise productive efficiency and cost performance, 
especially this invention equipment was shown in drawing 2 — as — crystallinity — applying to the MONOSHI 
rucksack mold thin film integrated circuit adapting TFT or this can acquire remarkable effectiveness. 
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3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the equipment which forms in a substrate top or a substrate 
front face the semiconductor device which consists of polycrystal silicon. It is related with the equipment which 
can perform a process with the need put especially to the open air of being continuously carried out without 
******. Moreover, it is related with the multiple-purpose substrate processor which can be used for production 
of a thin film integrated circuit. 
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PRIOR ART 



[Description of the Prior Art] The integrated circuit using a semi-conductor substrate or a glass substrate is 
known. IC and LSI are known as the former and the liquid crystal display of an active-matrix mold is known as 
the latter. In order to form such an integrated circuit, it is necessary to perform various processes continuously. 
For example, if it is the case where an insulated-gate mold electric field effect semiconductor device is formed, 
to form continuously is desired, without taking out outside the semiconductor region in which a channel is 
formed, and the gate dielectric film formed in contact with it. Moreover, it is the industry top need to perform 
various processes continuously efficiently. 

[0003] Although it was desirable to these manufactures to perform a membrane formation process continuously 
within one equipment, the equipment with which only the manufacturing installation aiming at the manufacturing 
installation aiming at the semiconductor device with which the conventional manufacturing installation used 
amorphous silicon, or the semiconductor device using single crystal silicon existed but with which it was suitable 
for the semiconductor device using polycrystal silicon, and the manufacture approach using it were not 
established. 
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EFFECT OF THE INVENTION 

[Effect] By adopting the configuration of this invention, a process can be managed succeeding the time of 
producing the semiconductor device which consists of polycrystal silicon on a substrate, and improvement in 
productivity and improvement in dependability can be achieved to coincidence. 

[0070] As explained above, one equipment can perform the process of drawing 2 (A), formation of gate dielectric 
film, RTP down stream processing, and the making process and almost all the processes of an interlayer 
insulation film by using the multiple-purpose CVD system of the multi chamber method of drawing 1 . And these 
processes can be controlled by the microcomputer and can raise productive efficiency and cost performance, 
especially this invention equipment was shown in d rawing 2 — as — crystallinity — applying to the MONOSHI 
rucksack mold thin film integrated circuit adapting TFT or this can acquire remarkable effectiveness. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention aims at offering the substrate processor which can 
process continuously the various processes needed for production of a semiconductor device which used 
polycrystal silicon with one equipment and which can be used for multiple purposes. In order to produce the 
semi-conductor especially using polycrystal silicon with a sufficient property, it is an indispensable configuration 
in said substrate processor that it is possible to form the insulator layer which needs to be prepared in contact 
with either [ its ] both to have the means forming of the silicon film by the reduced pressure heat CVD which 
used polysilane, or its upper and lower sides by plasma CVD. 
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MEANS 



[The means for heating a technical problem] In order to produce the semiconductor device which has the barrier 
layer which consists of polycrystal silicon with a sufficient property, the multiple-purpose substrate processor of 
this invention Have the processing room in which two or more reduced pressure is possible, and said two or 
more processing rooms are connected through the community room which can be decompressed. It has a means 
for conveying a substrate between each processing room in said community room. Membrane formation of the 
silicon film by the reduced pressure heat CVD is possible for at least one of said two or more processing rooms, 
and membrane formation of the oxidation silicon film by plasma CVD or a silicon nitride film is possible for at 
least one of said two or more processing rooms, Or have the processing room in which two or more reduced 
pressure is possible, and said two or more processing rooms are connected through the community room which 
can be decompressed. It has a means for conveying a substrate between each processing room in said 
community room. Membrane formation of the silicon film by the reduced pressure heat CVD is possible for at 
least one of said two or more processing rooms, and membrane formation of the oxidation silicon film by plasma 
CVD is possible for at least one of said two or more processing rooms. At least one of said two or more 
processing rooms is characterized [ the / biggest ] by membrane formation of the silicon nitride film by plasma 
CVD being possible. 

[0006] In order to produce the semiconductor device which has the barrier layer which consists of polycrystal 
silicon with a sufficient property, moreover, the approach of the multiple-purpose substrate processor of this 
invention of operation In the condition of having been held at the same pressure, the substrate held at any one 
processing room is transported to a community room, Or the thing for which the substrate held at the 
community room is transported to any one processing room, And the thing for which the silicon film is formed 
with the reduced pressure heat CVD in at least one of said processing rooms, And the thing for which plasma 
CVD performs membrane formation of the oxidation silicon film, or membrane formation of a silicon nitride film in 
at least one of said processing rooms Or the thing for which the substrate held at any one processing room is 
transported to a community room in the condition of having been held at the same pressure, Or the thing for 
which the substrate held at the community room is transported to any one processing room, And the thing for 
which the silicon film is formed with the reduced pressure heat CVD in at least one of said processing rooms, 
And it is characterized [ the ] especially by the thing for which a silicon nitride film is formed by plasma CVD inr 
at least one of forming the oxidation silicon film by plasma CVD in at least one of said processing rooms, and 
said processing rooms. 

[0007] If the need of taking the above configurations is described briefly, the manufacture process of a 
semiconductor device of having used amorphous silicon will have been conventionally used for manufacture of 
the semiconductor device using polycrystal silicon chiefly. The plasma CVD which used glow discharge is used 
for membrane formation of the silicon film in that case. The silicon film produced by making it the appearance 
contains a lot of hydrogen, and a membranous condition changes a lot with emission of the hydrogen at the time 
of making it crystallize etc. It became clear that it is difficult to obtain the semiconductor device which consists 
a configuration like continuation membrane formation which had many processing rooms with much trouble of 
polycrystal silicon which has very sufficient property as a result of the experiment. In order to solve this trouble, 
it turned out using LPCVD that it is effective to use the polysilane like a disilane as material gas. 
[0008] However, in an existing manufacturing installation and an existing manufacture process, since it was once 
exposed into atmospheric air even if it is the case where LPCVD is used, it was difficult to obtain the 
semiconductor device which consists of polycrystal silicon which cannot form an interface with a sufficient 
property but has too sufficient property. So, in order to realize junction of the most important, beautiful 
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interface, it is forming membrane formation of the silicon film by LPCVD, and the insulator layer which needs to 
be prepared in contact with both the upper and lower sides or one of these, without opening to atmospheric air 
continuously, and it became clear by experiment of artificers for the fast improvement in a property to be 
possible. As the membrane formation approach of this insulator layer, the conclusion that the approach by 
plasma CVD was the best was reached in consideration of the property, the throughput, etc. from artificers' 
experimental result. 

[0009] The concrete example of this invention is shown in drawing 1 . The equipment shown in drawing 1 can be 
used for multiple purposes, and can be combined by the number which needs the processing room which 
performs membrane formation to need and annealing treatment. A glass substrate, a silicon substrate, other 
insulating substrates, and a semi-conductor substrate can be used as a substrate processed with the equipment 
shown in drawing 1 . That is, if it is the substrate which has an insulating front face, it can use. For example, if it 
is electro-optic devices, such as a liquid crystal display of a active-matrix mold, and image sensors, it is 
common to use a cheap glass substrate. 

[0010] For example, 107 is made into the conveyance room of the substrate which is a community room, 101 
and 102 are made into a spare room among the processing rooms which perform various processings of a 
substrate, one side is used for carrying in of a substrate, and other one side is used for taking out of a 
substrate. Moreover, the configuration that 103 considers as the plasma-CVD equipment for forming an insulator 
layer, uses 104 as the reduced pressure heat CVD system for forming amorphous silicon, uses 105 as the 
heating furnace for forming the thermal oxidation film, and considers as the annealing furnace for performing 
annealing according 106 to an optical exposure can be taken. In addition, a spare room can also be called 
processing room for the purpose of having the function to perform carrying in and taking out of a substrate. 
[001 1] Such a combination can be performed to arbitration. As an element which can do these combination, 
plasma CVD, the reduced pressure heat CVD (in this specification, it abbreviates to LPCVD below), Light CVD, 
microwave CVD, a heating furnace, the annealing furnace by optical exposure, sputtering, plasma annealing, and 
plasma etching can be mentioned. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] 

[Example 1] The configuration of this example is shown in drawing 1 . In this example, 101 and 102 are spare 
rooms and it has the function to take a substrate in and out. These chambers have the function to hold the 
cassette by which two or more substrates were stored. Moreover, naturally in the introductory means of inert 
gas, the introductory means of cleaning gas, and the pan, it has the flueing means. 

[0013] 103-106 are processing rooms, 103 and 106 are plasma-CVD equipment, and 104 is a temperature 
control chamber. A temperature control chamber has the function to heat a substrate to predetermined 
temperature, and in advance of membrane formation by other chambers, it is used in order to heat the substrate 
beforehand. The specification of each processing room is shown in the following table 1. 
[0014] 
Table 1] 
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[0015] 107 is the conveyance room of a substrate and a substrate has between each chamber conveyed by the 
robot arm 108. The robot arm 108 has the function for which takes out one substrate (shown by 109) at a time 
from a spare room 101 or 102, and it is moved to the reaction chamber to need. Naturally a substrate can be 
moved between each processing room. Moreover, the exhaust air means is formed also in this conveyance room, 
and it can be made the degree of vacuum to need. 

[0016] Migration of the substrate between each chamber is performed by [ as being the following ]. For example, 
the substrate held in a spare room 101 is processed at the processing rooms 103 and 104, and the case where it 
carries in to a spare room 102 is considered. In this case, first, the (1) spare room 101 and the conveyance room 
107 are made into the same reduced pressure condition (a high vacuum condition is desirable), a gate valve 1 10 
is opened in that condition, and a substrate 109 is taken out in a conveyance room by the robot arm 108. A gate 
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valve 1 10 is shut after that. 

(2) Make the conveyance room 107 and the processing room 103 into the same reduced pressure condition, 
open a gate valve 1 1 2 in the condition, and carry in to a process room the substrate 109 held at the robot arm 
1 08. A gate valve 1 1 2 is shut after that. 

(3) A predetermined process is performed at the processing room 103. 

(4) Make the degree of vacuum of the processing room 103 into the same reduced pressure condition as the 
conveyance room 107 after process ending at the processing room 103, open a gate valve 1 1 2 after that, and 
take out a substrate in the conveyance room 107 by the robot arm 108. And a gate valve 1 12 is shut. 

(5) Make the conveyance room 107 and the processing room 104 into the same reduced pressure condition, 
open a gate valve 1 13 in the condition, and carry in to the processing room 104 the substrate held at the robot 
arm 108. A gate valve is shut after that. 

(6) A predetermined process is performed at the processing room 104. 

(7) Make the degree of vacuum of the processing room 104 into the same reduced pressure condition as the 
conveyance room 107 after process ending at the processing room 104, open a gate valve 1 13 after that, and 
take out a substrate in the conveyance room 107 by the robot arm 108. And a gate valve 113 is shut. 

(8) Make the conveyance room 107 and a spare room 102 into the same reduced pressure condition, open a gate 
valve 11 1 in the condition, by the robot arm 108, carry in a substrate to a spare room 102 and shut a gate valve 
111 after that. 

[0017] Processing beyond 2 times or it can be performed continuously, without putting one substrate to the 
open air as mentioned above. It is useful that not only membrane formation but annealing etc. can be performed 
as these processings. 

[0018] The above (1) By repeating the process of - (8), two or more substrates held at the cartridge carried in 
to the spare room 101 can be continuously processed from a degree to a degree. And the substrate which 
processing ended will be held automatically at the cartridge of a spare room 102. Moreover, in the above- 
mentioned membrane formation process, down stream processing which continued while cleaning can be 
performed, without stopping the whole actuation by cleaning the processing room 104, and cleaning the 
processing room 103 conversely, while the processing room 104 works, while the processing room 103 works. As 
such cleaning, it is NF3. The plasma cleaning in the chamber to depend can be mentioned. 
[0019] [Example 2] The example which produces the thin film integrated circuit which has at least one TFT 
which makes polycrystal silicon a barrier layer using the multiple-purpose membrane formation equipment shown 
in drawin g 1 is shown in drawing 2 . First, the multiple-purpose membrane formation equipment used in this 
example is explained. In this example, 101 and 106 were made into the spare room, in order to perform carrying- 
in taking out of a substrate. 106 were especially carried out for 101 to substrate taking out for substrate 
carrying in here. Moreover, the RAPITTO thermal annealing process according 104 to the short-time exposure of 
infrared light (it is called RTA or RTP), Or it considers as the processing room which forms the film (nitriding 
aluminum oxide is called alumimium nitride below) or silicon nitride film which considers as the processing room 
which performs preheating and uses alumimium nitride as a principal component for 103 by the plasma-CVD 
method, the processing room which uses TEOS as a raw material for 104, and forms the oxidation silicon film by 
the plasma-CVD method — carrying out — 105 — LPCVD — it considers as the processing room which forms 
the amorphous silicon film by law. Moreover, the gas installation means for introducing the exhaust air means for 
changing each processing room into a reduced pressure condition and the gas needed further is formed in each 
processing room. 

[0020] A making process is shown below. First, the glass substrate (a 4 inch angle, a 5 inch angle, or 5x6 inch 
angle) 201 of Corning 7059 grade is carried in to a spare room 101 as a substrate, and vacuum suction is carried 
out enough. As for this vacuum suction, it is desirable to carry out until it becomes the almost same pressure as 
the conveyance room 107 enough carried out in vacuum suction. And a gate valve 1 10 is opened and the 
substrate in a spare room 101 is transported to the conveyance room 107 by the robot arm 108. In drawing 1 , 
the substrate 201 in drawing 2 is shown as 109. In addition, it is called a substrate also including the film 
currently formed on it below. And the gate valve 112 between the reaction chambers 103 where vacuum suction 
was similarly mostly carried out to the same pressure is opened, and a substrate is carried in. A gate valve 112 
is shut after substrate carrying in, and the alumimium nitride film 202 with a thickness of 2000-5000A is formed 
by the plasma-CVD method in this reaction chamber 103. Membrane formation is aluminum (C four H9)3. Or 
aluminum3 (CH3) N2 It carries out by using. Moreover, minute amount addition of the N2 O may be carried out, 
and thermal-expansion distortion may be made to ease. 
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[0021] After membrane formation of the alumimium nitride film 202 carries out vacuum suction of the reaction 
chamber 103 to the same degree of vacuum as the conveyance room 107. And a gate valve 1 12 is opened and a 
substrate is transported for a substrate to a conveyance room by the robot arm 108. Next, a substrate is carried 
in to the annealing chamber 104 where vacuum suction was similarly carried out In this annealing chamber 104, 
RAPITTO thermal annealing (RTA) by infrared exposure is performed. This annealing is performed in the ambient 
atmosphere of nitrogen, ammonia (NH3), or nitrous oxide (N2 O), and heats the alumimium nitride film quickly for 
a short time. By this annealing, the alumimium nitride film becomes transparent and its insulation and thermal 
conductivity of that improve. Moreover, in order to prevent the penetration to the semi-conductor of impurities, 
such as NATORYUMU from a glass substrate, a silicon nitride film may be formed. In this case, it is a silicon 
nitride film by the plasma-CVD method The substrate temperature of 350 degrees C, O.ITorr, and SiH4 NH3 
Membranes are formed in a mixed ambient atmosphere. 

[0022] And vacuum suction of the reaction chamber 104 is carried out, and a substrate is transported to the 
conveyance room 107 where vacuum suction was carried out again by the robot arm 108. And a substrate is 
conveyed to the reaction chamber 106 where vacuum suction was similarly carried out. In this reaction chamber 
106, the oxidation silicon film 203 is formed by the plasma-CVD method which used TEOS as the raw material. 
Membrane formation conditions are shown below. 

TEOS/02 =10 / 100sccmRF Power Whenever [ 350 W-set board temperature ] 400-degree-C membrane 
formation pressure 0.25 Torr, it sets for the above-mentioned reaction and is C two F6 again. It adds and is 
SiOFx. The film shown may be formed. 

[0023] This oxidation silicon film is formed as a substrate oxide film 203 by 200O-5OA in thickness in the field 
which forms TFT. The oxidation silicon film 203 formed in this reaction chamber 106 may be conveyed to an 
annealing chamber 104, and RAPITTO thermal annealing may be performed. 

[0024] And a substrate is again conveyed in the conveyance room 107, and then a substrate is carried in to a 
reaction chamber 105. All the things that a conveyance room and each processing room make open and close a 
gate valve in the case of migration of these substrates after vacuum suction is carried out to the same degree 
of vacuum (the same reduced pressure condition) are common. 

[0025] a reaction chamber 105 — LPCVD — 100-1500A of 300-800A of amorphous silicon film 204 is 
preferably deposited by law. Although the membrane formation conditions in the LPCVD method are shown 
below, it is important to form membranes by LPCVD using the polysilane like a disilane, and it can raise the 
property of the polycrystal silicon film after crystallization by leaps and bounds here as compared with the 
plasma-CVD method by the glow discharge used for manufacture of the semiconductor device using 
conventional amorphous silicon. The membrane formation conditions in that case are Si2H6 typically. 100 - 
500sccmHe 500sccm membrane formation temperature 430 degrees C - 500 degree-C membrane formation 
pressure 0.1 - 1Torr [0026] Furthermore, a substrate is transported to a reaction chamber 106, and about 500- 
1500A of oxidation silicon film 212 is deposited by the plasma-CVD method which uses TEOS as a raw material. 
This film functions as a protective coat of the silicon film. Membrane formation conditions are shown below. 
TEOS/02 =10 / 100sccmRF Power Whenever [ 300 W-set board temperature ] 350-degree-C membrane 
formation pressure 0.25 Torr, in this way, as shown in drawing 2 (A), nitriding aluminum or the blocking layer 202 
of silicon nitride, the oxidation silicon film 203, the amorphous silicon semi-conductor film 204, and a protective 
coat 212 can be formed in succession on a glass substrate 201 at a multilayer. If there is not little equipment 
shown in this drawing 1 , it can make the value of C, N, and O especially in the silicon film three or less 
[ 5x1 01 8cm - ]. [ since each chamber and the conveyance room with a robot arm are divided with the gate 
valve, respectively an impurity does not mix mutually between each chambers, and ] 

[0027] Next, a substrate is sent from a spare room 101 outside, and patterning for forming the island-like silicon 
field 204 is performed. And it is shown in drawing 2 (B) and the 500-1 000A oxidation silicon film 205 is preferably 
formed 200-1 500A in thickness like. This oxidation silicon film functions also as gate dielectric film. Therefore, 
sufficient cautions are required for the production. Here, TEOS was used as the raw material, and with oxygen, 
the substrate temperature of 350-600 degrees C, it is 300-450 degrees C preferably, and decomposed and 
deposited by RF plasma-CVD method. In the pressure ratio of TEOS and oxygen, 0.05 - 0.5torr and RF Power 
set 1:1-1:3, and a pressure to 100-250W. From the carry ingHn room 101, this process carries in a substrate, 
may carry out another actuation to having described above, and may perform it in a reaction chamber 106. Or - 
350-600 degrees C of substrate temperature may be preferably formed as 400-550 degrees C with a reduced 
pressure CVD method or an ordinary pressure CVD method with ozone gas by using TEOS as a raw material. It 
annealed at 400-600 degrees C by the ambient atmosphere of oxygen or ozone after membrane formation for 30 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2006/01/17 



JP,07-183235,A [EXAMPLE] 



4/7 ^— v 



to 60 minutes. 

[0028] When forming the oxidation silicon film 205 used as the above-mentioned gate dielectric film in a reaction 
chamber 106, it is effective to carry in a substrate to an annealing chamber 104 after the process termination, 
and to perform RAPITTO thermal annealing by infrared exposure in an N2 O ambient atmosphere. This has 
effectiveness in decreasing the interface state density of the oxidation silicon film 205 and the silicon field 204 
extremely. 

[0029] And as shown in drawing 2 (B), the KrF excimer laser 213 (the wavelength of 248nm ornm [ 308 ], 20ns of 
pulse width) was irradiated, and the silicon field 204 was crystallized, the energy density of laser — 200 - 400 
mJ/cm2 — desirable — 250 - 300 mJ/cm2 ** — it carried out and the substrate was heated at 300-500 
degrees C on the occasion of laser radiation. Thus, when the crystallinity of the formed silicon film 204 was 
investigated by Raman-scattering spectroscopy, unlike the peak (52lcm~1) of single crystal silicon, the 
comparatively broadcloth peak was observed by the 515cm-1 neighborhood, and it became clear that it had 
become a crystalline semi-conductor, for example, a polycrystal semi-conductor. Then, it annealed at 350 
degrees C in hydrogen for 2 hours. The process of this crystallization may be performed by being based on 
heating. 

[0030] Then, the aluminum film with a thickness of 2000A - 1 micrometer was formed with electron beam 
vacuum deposition, patterning of this was carried out and the gate electrode 206 was formed. To aluminum, a 
scandium (Sc) may be doped 0.15 to 0.2% of the weight. Next, the substrate was dipped in pH**7 and the 
ethylene glycol solution of 1 - 3% of tartaric acid, and platinum was anodized by considering as an anode plate in 
cathode and the gate electrode of this aluminum. Anodic oxidation raised the electrical potential difference with 
the fixed current to 220V at first, and in the condition, it was held for 1 hour and it ended it. In this example, the 
climbing speed of an electrical potential difference had the amount of suitable 2-5v/in the state of constant 
current. Thus, 1500-3500A in thickness and the 2000A anodic oxidation object 209 were formed. ( Drawing 2 

(O) 

[0031] Moreover, what is necessary is just to use a tantalum instead of aluminum, in performing heat treatment 
in an elevated temperature. 

[0032] then, the ion doping method (it is also called the plasma doping method) — every — the impurity 
(phosphorus) was poured in in self align by using the gate polar zone as a mask into the island-like silicon film of 
TFT. Phosphoretted hydrogen (PH3) was used as doping gas. The dose was set to 1-4x1 01 5cm-2. 
[0033] Furthermore, as shown in drawing 2 (D), the KrF excimer laser (the wavelength of 248nm or 308nm, 20ns 
of pulse width) 216 was irradiated, and the crystallinity of the part into which crystallinity deteriorated by 
installation of the above-mentioned impurity range was made to improve, the energy density of laser — 150 - 
400 mJ/cm2 — desirable — 200 - 250 mJ/cm2 it was . In this way, the N type impurity (phosphorus) fields 208 
and 209 were formed. The sheet resistance of these fields was 200-800ohm/**. In this process, instead of using 
laser, it is made to go up for a short time to 1000-1200 degrees C (a silicon monitor's temperature) using a flash 
lamp, and the so-called RTP (rapid thermal process) which heats a sample may be used. 

[0034] Then, again, using the equipment of drawing 1 , the reaction chamber 104 of the reactor of drawing 1 was 
again used for the whole surface as a layer insulation object 210, and 3000A (0.3 micrometers) formation of the 
oxidation silicon film was carried out 0.3 micrometers - 1 micrometer in thickness by using TEOS as a raw 
material here with the plasma-CVD method of this and oxygen, the reduced pressure CVD method with ozone, 
or the ordinary pressure CVD method. Substrate temperature was made into 250-450 degrees C, for example, 
350 degrees C. After membrane formation, in order to obtain surface surface smoothness, this oxidation silicon 
film was ground mechanically. This process may perform isotropic dry etching using the reaction chamber 
prepared in the equipment of drawing 1 . Furthermore, by the spatter, the ITO coat was deposited, patterning of 
this was carried out, and it considered as the pixel electrode 21 1. ( Drawing 2 (E)) 

[0035] If it writes and carries out, a thin film integrated circuit can be made to one substrate side of the electro- 
optic device of drawing 2 . Of course, a circumference circuit may be formed on the same substrate at the 
circuit and coincidence which are shown in this drawing. And the layer insulation object 210 was etched, as 
shown in drawin g 2 (E), the contact hole was formed in the source/drain of TFT, the wiring 212 and 213 of 
chromium or titanium nitride was formed, and wiring 213 was connected to the pixel electrode 21 1. in addition, in 
this case, it is **** about the source / drain field (island-like silicon) — it may carry out and a contact hole may 
be formed, in this case, it is **** about island-like silicon among contact holes — the area carried out was 30 - 
70%. In this case, contact is formed also not only in the top face of the source/drain but in a side face. 
Hereafter, such contact is called top side contact. In the conventional structure, although even the substrate 
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was etched into the oxidization silicon film of the substrate of parts other than island-like silicon, and a pan by 
the etching process of a layer insulation object when it was going to form top side contact, the alumimium nitride 
film or a silicon nitride film 202 serves as an etching stopper, and etching stops at this example here. 
[0036] although magnitude of a contact hole needed to be made smaller than the source/drain in the usual case 
— top side contact — setting — reverse — the magnitude of an island — that of a contact hole — small — ; it 
can do — as a result — an island — detailed — it can do-izing. Moreover, since the KONTAKU hole was 
enlarged conversely, mass-production nature and dependability were able to be raised. 

[0037] Finally, it annealed at 300-400 degrees C in hydrogen for 0.1 to 2 hours, and hydrogenation of silicon was 
completed. Thus, the thin film integrated circuit which has TFT was completed. And it considered as the active 
matrix liquid crystal display of the MONOSHI rucksack mold which was made to arrange TFT of a large number 
produced to coincidence in the shape of a matrix, and also formed the circumference circuit on the same 
substrate. 

[0038] [Example 3] The example which produces the thin film integrated circuit which has at least one TFT using 
the multiple-purpose membrane formation equipment shown in drawing 1 is shown in drawing 3 . First, the 
multiple-purpose membrane formation equipment used in this example is explained. In this example, 101 was 
made into the spare room, in order to perform carrying-in taking out of a substrate, moreover — the processing 
room which makes 106 the processing room which heats, makes 103 the processing room which forms a silicon 
nitride film by the plasma-CVD method, uses TEOS as a raw material for 104, and forms the oxidation silicon 
film by the plasma-CVD method — carrying out — 105 — LPCVD — it considers as the processing room which 
forms the amorphous silicon film by law. Moreover, it considered as the processing room which forms the 
polycrystal silicon film which doped P for 102 with a reduced pressure heat CVD method. Moreover, the gas 
installation means for introducing the exhaust air means for changing each processing room into a reduced 
pressure condition and the gas needed further is formed in each processing room. 

[0039] A making process is shown below. First, the heat-resistant high crystallization glass plate (a 4 inch angle, 
a 5 inch angle, or 5x6 inch angle) 201 represented by NO glass as a substrate is carried in to a spare room 101, 
and vacuum suction is carried out enough. As for this vacuum suction, it is desirable to carry out until it 
becomes the almost same pressure as the conveyance room 107 enough carried out in vacuum suction. And a 
gate valve 1 10 is opened and the substrate in a spare room 101 is transported to the conveyance room 107 by 
the robot arm 108. In drawing 1 , the substrate 201 in drawing 3 is shown as 109. In addition, it is called a 
substrate also including the film currently formed on it below. And the gate valve 1 1 2 between the reaction 
chambers 103 where vacuum suction was similarly mostly carried out to the same pressure is opened, and a 
substrate is carried in. A gate valve 1 12 is shut after substrate carrying in, and it sets in this reaction chamber 
103, and is a silicon nitride film 200 by the plasma-CVD method The substrate temperature of 350 degrees C, 
O.ITorr, and SiH4 NH3 Membranes are formed in a mixed ambient atmosphere. This silicon nitride film is for 
preventing diffusion of the alkali from a substrate. 

[0040] And vacuum suction of the reaction chamber 103 is carried out, and a substrate is transported to the 
conveyance room 107 where vacuum suction was carried out again by the robot arm 108. And a substrate is 
conveyed to the reaction chamber 106 where vacuum suction was similarly carried out. In this reaction chamber 
106, the oxidation silicon film 203 is formed by the plasma-CVD method which used TEOS as the raw material. 
Membrane formation conditions are shown below. 

TEOS/02 =10 / 100sccmRF Power Whenever [ 350 W-set board temperature ] 400-degree-C membrane 
formation pressure 0.25Torr [0041] Moreover, it sets for the above-mentioned reaction and is C two F6. It adds 
and is SiOFx. The film shown may be formed. 

[0042] This oxidation silicon film is formed as a substrate oxide film 203 by 200Q-50A in thickness in the field 
which forms TFT. 

[0043] And a substrate is again conveyed in the conveyance room 107, and then a substrate is carried in to a 
reaction chamber 105. All the things that a conveyance room and each processing room make open and close a 
gate valve in the case of migration of these substrates after vacuum suction is carried out to the same degree 
of vacuum (the same reduced pressure condition) are common. 

[0044] a reaction chamber 105 — LPCVD — 200-2000A of 300-800A of amorphous silicon film 204 is 
preferably deposited by law. The membrane formation conditions in the LPCVD method are shown below. 
Si2H6 100sccmHe Whenever [ 200sccm stoving temperature ] 500 degrees C - 570 degree-C membrane 
formation pressure 0.3Torr growth rate A part for 50A - 500A/[0045] Here, the polycrystal silicon film with the 
sufficient property of having the mean particle diameter of 250A - 8000A in a subsequent heat crystallization 
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process can be obtained by it being important to use the polysilane like a disilane and forming membranes on 
condition that the above using these. 

[0046] Then, in order to take out the substrate which processing ended is again brought together in a spare 
room 101, and is taken out to the exterior of equipment. 

[0047] This is for carrying out patterning of the amorphous silicon film 204 to the shape of an island, and 
crystallizing after an appropriate time. This is because it is more efficient to consider as another equipment in 
order for the time amount which these processes' not being processes under reduced pressure and these 
processes take to raise the operating ratio of equipment as compared with the time amount which other 
processes take, since it is extraordinarily long. 

[0048] Patterning of the amorphous silicon film 204 performs patterning in the shape of [ predetermined ] an 
island using well-known photolithography. 

[0049] Heat crystallization is performed by heating from 8 hours at 550 degrees C - 600 degrees C in nitrogen- 
gas-atmosphere mind for 56 hours. Thus, the crystal of the above big particle size can be obtained by 
crystallizing at low temperature comparatively. 

[0050] Then, in 800 degrees C - 850 degrees C, heat annealing is performed on the highest possible temperature 
and a concrete target within the limits of the heat-resistant temperature of NO glass. This process enables it to 
raise the crystallinity in each crystal grain. Moreover, this process may be performed in an oxidizing atmosphere, 
for example, dry oxygen, and the thermal oxidation film may be formed in coincidence. When using this thermal 
oxidation film as gate dielectric film, it is appropriate for that thickness to consider as 500A - 2000A. 
[0051] Thus, the substrate which finished crystal growth is again thrown in in equipment from a spare room 101. 
[0052] The substrate thrown in from the spare room 101 transports a substrate to a reaction chamber 104 
further if needed, by the plasma-CVD method which uses TEOS as a raw material, is shown in drawing 3 (B) and 
forms the 500-1 000A oxidation silicon film 205 preferably 200-1 500A in thickness like. Here, TEOS was used as 
the raw material, and with oxygen, the substrate temperature of 350-600 degrees C, it is 300-450 degrees C 
preferably, and decomposed and deposited by RF plasma-CVD method. In the pressure ratio of TEOS and 
oxygen, 0.05 - 0.5torr and RF Power set 1:1-1:3, and a pressure to 100-250W. 

[0053] This process may form preferably 350-600 degrees C of substrate temperature as 400-550 degrees C 
with a reduced pressure CVD method or an ordinary pressure CVD method with ozone gas by using TEOS as a 
raw material. 

[0054] Moreover, it annealed at 400-600 degrees C by the ambient atmosphere of oxygen or ozone after 
membrane formation for 30 to 60 minutes. 

[0055] When membrane formation of the above-mentioned oxidation silicon film 205 performs elevated- 
temperature annealing after heat crystallization in an oxidizing atmosphere and it uses the thermal oxidation film 
as gate dielectric film, it cannot be overemphasized that this process becomes unnecessary. 
[0056] In this way, as shown in drawing 3 (B), the blocking layer 202 of silicon nitride, the oxidation silicon film 
203, the crystalline silicon semi-conductor film 204 by which patterning was carried out to the shape of an 
island, and the oxidation silicon film 205 can be formed on a glass substrate 201 at a multilayer. If there is not 
little equipment shown in this drawing 1 , it can make the value of C, N, and O especially in the silicon film three 
or less [ 5x1 01 8cm - ]. [ since each chamber and the conveyance room with a robot arm are divided with the 
gate valve, respectively an impurity does not mix mutually between each chambers, and ] 

[0057] When forming the oxidation silicon film 205 used as the above-mentioned gate dielectric film in a reaction 
chamber 104, it is effective to carry in a substrate to an annealing chamber 106 after the process termination, 
and to perform RAPITTO thermal annealing by infrared exposure in an N2 O ambient atmosphere. This has 
effectiveness in decreasing the interface state density of the oxidation silicon film 205 and the silicon field 204 
extremely. 

[0058] Next, the polycrystal silicon film which doped P used as a gate electrode is formed with the reduced 
pressure heat CVD on the above-mentioned gate dielectric film at the thickness of 1000A - 4000A. 
[0059] Especially the field side to [ to the above-mentioned process (i.e., from a substrate) ] a silicon semi- 
conductor layer, gate dielectric film, and a gate electrode is sensitive to interface state density etc., and it is the 
main parts which determine the property of a device, and without so being exposed to atmospheric air, it is 
desirable to form membranes continuously and it of it becomes possible by the configuration of this invention. - 
[0060] From the equipment of this invention, the following processes are taken out outside and performed. 
[0061] First, dry etching performs patterning for the polycrystal silicon film which doped P that the gate 
electrode 217 should be formed. ( Drawing 3 (C)) 
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[0062] then, the ion doping method (it is also called the plasma doping method) — every — an impurity 
(phosphorus) is poured in in self align by using the gate electrode 217 as a mask into the island-like silicon film 
of TFT. Phosphoretted hydrogen (PH3) was used as doping gas. The dose was set to 1-4x1 01 5cm-2. 
[0063] Next, after heating 600 degrees C of substrates in nitrogen-gas-atmosphere mind for 12 hours and 
activating a dopant, further, in a hydrogen ambient atmosphere, by 400 degrees C, it heat-treats for 1 hour, a 
hydrogen treating is performed, and the defective level consistency of a semi-conductor layer is decreased. 
[0064] then, other equipments — or an interlayer insulation film 210 is again formed in the whole surface using 
the equipment of drawin g 1 . When the equipment of drawin g 1 was used, 3000A (0.3 micrometers) formation of 
the oxidation silicon film was carried out 0.3 micrometers - 1 micrometer in thickness by using TEOS as a raw 
material here with the plasma-CVD method of this and oxygen, the reduced pressure CVD method with ozone, 
or the ordinary pressure CVD method, using the reaction chamber 104 of the reactor of drawing 1 again. 
Substrate temperature was made into 250-450 degrees C, for example, 350 degrees C. After membrane 
formation, in order to obtain surface surface smoothness, this oxidation silicon film was ground mechanically. 
This process may perform isotropic dry etching using the reaction chamber prepared in the equipment of drawing 
1 . Furthermore, by the spatter, the ITO coat was deposited, patterning of this was carried out, and it considered 
as the pixel electrode 21 1. ( Drawin g 3 (E)) 

[0065] If it writes and carries out, a thin film integrated circuit can be made to one substrate side of an electro- 
optic device. Of course, a circumference circuit may be formed on the same substrate at the circuit and 
coincidence which are shown in this drawing. And the layer insulation object 210 was etched, as shown in 
drawing F (E), the contact hole was formed in the source/drain of TFT, the wiring 212 and 213 of chromium or 
titanium nitride was formed, and wiring 213 was connected to the pixel electrode 211. in addition, in this case, it 
is **** about the source / drain field (island-like silicon) — it may carry out and a contact hole may be formed, 
in this case, it is **** about island-like silicon among contact holes — the area carried out was 30 - 70%. In this 
case, contact is formed also not only in the top face of the source/drain but in a side face. Hereafter, such 
contact is called top side contact. In the conventional structure, although even the substrate was etched into 
the oxidization silicon film of the substrate of parts other than island-like silicon, and a pan by the etching 
process of a layer insulation object when it was going to form top side contact, a silicon nitride film 200 serves 
as an etching stopper, and etching stops at this example here. 

[0066] In the usual case, although magnitude of a contact hole needed to be made smaller than the 
source/drain, in top side contact, it can make magnitude of an island smaller than a contact hole conversely, and 
detailed-ization of an island can do it as a result. Moreover, since the KONTAKU hole was enlarged conversely, 
mass-production nature and dependability were able to be raised. 

[0067] Thus, the thin film integrated circuit which has TFT was completed. And it considered as the active 
matrix liquid crystal display of the MONOSHI rucksack mold which was made to arrange TFT of a large number 
produced to coincidence in the shape of a matrix, and also formed the circumference circuit on the same 
substrate. 

[0068] In addition, when a substrate is used as a quartz substrate in the above-mentioned example, the 
oxidation silicon film of a substrate can be omitted and may also omit the oxidation silicon film of a substrate 
depending on the case. Moreover, since the thermal resistance of a substrate is high, it is possible to raise the 
temperature of heat annealing after heat crystallization or the process of thermal oxidation to about 1000 
degrees C, and it is possible to obtain the crystalline good silicon film in that case further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The multiple-purpose substrate processor of an example is shown. 
[Drawing 2] The making process of TFT in an example is shown. 
[Drawing 3] The making process of TFT in an example is shown. 
[Description of Notations] 
101-106 .... Processing room 

1 08 Robot arm 

1 09 Substrate 

110-115 .... Gate valve 

201 Glass substrate 

202 Nitriding aluminum film 

200 Silicon nitride film 

203 Oxidation silicon film 

204 Silicon film 

205 Oxidation silicon film (gate dielectric film) 

206 Gate electrode 

209 Anode plate oxide layer 

217 Gate electrode 

210 Layer insulation object 

21 1 ITO electrode (pixel electrode) 

214/215 .... The source / drain electrode 
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DRAWINGS 



[Drawin g 1] 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 
[Section partition] The 2nd partition of the 7th section 
[Publication date] October 12, Heisei 13 (2001. 10.12) 
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[Annual volume number] Open patent official report 7-1833 

[Application number] Japanese Patent Application No. 5-347646 
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[Procedure revision] 

[Filing Date] December 25, Heisei 12 (2000. 12:25) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the multi chamber which it has two or more processing rooms equipped with the vacuum pump, 
and one of said two or more of the processing rooms is the membrane-formation room of the silicon film by the 
reduced pressure heat CVD, one of said two or more of the processing rooms is the membrane-formation room 
of the oxidation silicon film by plasma CVD, or a silicon nitride film, and two or more of said processing rooms 
are connected through the community room equipped with the vacuum pump, and is characterized by for said 
community room to have the carrier robot of a substrate. 

[Claim 2] The multi chamber indicated by claim 1 is a multi chamber characterized by having the optical 
irradiation chamber, the heat chamber, the sputtering room, or the plasma-etching room. 

[Claim 3] It is the multi chamber characterized by said optical exposure being an infrared light exposure or an 
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excimer laser light exposure in claim 2. 

[Claim 4] The approach of the multi chamber characterized by to carry out plasma cleaning at a processing room 
which is the approach of the multi chamber indicated by any 1 term of claim 1 thru/or claim 3 of operation, and 
is different from said processing room currently etched [ which is etching, and is forming membranes, heating 
and light-irradiating ] while forming membranes, heating and light-irradiating or etching by one of two or more of 
the processing rooms of said of operation. 

[Claim 5] It is the approach of the multi chamber characterized by said plasma cleaning using 3 nitrogen-fluoride 
(NF3) gas in claim 4 of operation. 

[Claim 6] The approach of the multi chamber which is the approach of the multi chamber indicated by any 1 
term of claim 1 thru/or claim 3 of operation, and is characterized by conveying the substrate held one of said 
two or more of the processing rooms in said community room when the indoor pressure in one of said two or 
more of the processing rooms and the indoor pressure in said community room are the same of operation. 
[Claim 7] The approach of the multi chamber which is the approach of the multi chamber indicated by any 1 
term of claim 1 thru/or claim 3 of operation, and is characterized by conveying the substrate held at said 
community room to one of said two or more of the processing rooms when the indoor pressure in one of said 
two or more of the processing rooms and the indoor pressure in said community room are the same of operation. 

[Claim 8] The production approach of the thin film integrated circuit characterized by performing the process 
which forms the amorphous silicon film with the reduced pressure heat CVD, the process which forms gate 
dielectric film by plasma CVD, the process which forms an interlayer insulation film, the process which 
crystalizes said amorphous silicon film, and the process which carries out an optical exposure at said gate 
dielectric film in the multi chamber which has two or more processing rooms. 

[Claim 9] Have two or more processing rooms equipped with the vacuum pump, and said two or more processing 
rooms are connected through the community room equipped with the vacuum pump. Said community room is the 
production approach of the thin film integrated circuit using the multi chamber which has the carrier robot of a 
substrate. The production approach of the thin film integrated circuit characterized by crystallizing said 
amorphous silicon film after forming the amorphous silicon film with the reduced pressure heat CVD in said multi 
chamber, forming gate dielectric film by plasma CVD on said amorphous silicon film and carrying out an optical 
exposure at said gate dielectric film. 

[Claim 10] It is the production approach of the thin film integrated circuit characterized by the optical exposure 
after said gate-dielectric-film formation being an infrared light exposure in claim 8 or claim 9. 
[Claim 11] The production approach of the thin film integrated circuit characterized by performing said infrared 
light exposure in a dinitrogen oxide (N20) gas ambient atmosphere in claim 10. 

[Claim 12] The production approach of the thin film integrated circuit characterized by crystallizing said 

amorphous silicon film by excimer laser light exposure in claim 8 or claim 9. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0005] 

[Means for Solving the Problem] In order to produce the semiconductor device which has the barrier layer which 
consists of polycrystal silicon with a sufficient property, the multiple-purpose substrate processor of this 
invention Have the processing room in which two or more reduced pressure is possible, and said two or more 
processing rooms are connected through the community room which can be decompressed. It has a means for 
conveying a substrate between each processing room in said community room. Membrane formation of the 
silicon film by the reduced pressure heat CVD is possible for at least one of said two or more processing rooms, 
and membrane formation of the oxidation silicon film by plasma CVD or a silicon nitride film is possible for at 
least one of said two or more processing rooms, Or have the processing room in which two or more reduced 
pressure is possible, and said two or more processing rooms are connected through the community room which 
can be decompressed. It has a means for conveying a substrate between each processing room in said 
community room. Membrane formation of the silicon film by the reduced pressure heat CVD is possible for at 
least one of said two or more processing rooms, and membrane formation of the oxidation silicon film by plasma 
CVD is possible for at least one of said two or more processing rooms. At least one of said two or more 
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processing rooms is characterized [ the / biggest ] by membrane formation of the silicon nitride film by plasma 

CVD being possible. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] The concrete example of this invention is shown in drawing 1 . The equipment shown in drawing 1 can be 
used for multiple purposes, and can be combined by the number which needs the processing room which 
performs membrane formation to need and annealing treatment. As a substrate processed with the equipment 
shown in drawing 1, a glass substrate, a silicon substrate, other insulating substrates, and a semi-conductor 
substrate can be used. That is, if it is the substrate which has an insulating front face, it can use. For example, if 
it is electro-optic devices, such as a liquid crystal display of a active-matrix mold, and image sensors, it is 
common to use a cheap glass substrate. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0056 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0056] In this way, as shown in drawing 3 (B), the blocking layer 202 of silicon nitride, the oxidation silicon film 

203, the crystalline silicon semi-conductor film 204 by which patterning was carried out to the shape of an 

island, and the oxidation silicon film 205 can be formed on a glass substrate 201 at a multilayer. Since each 

chamber and the conveyance room with a robot arm are divided with the gate valve, respectively, an impurity 

cannot mix mutually between each chambers and the equipment shown in this drawing 1 can make the value of 

C, N, and O especially in the silicon film at least below 5x10~(18) cm" (-3). 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0056 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0056] In this way, as shown in drawing 3 (B), the blocking layer 202 of silicon nitride, the oxidation silicon film 
203, the crystalline silicon semi-conductor film 204 by which patterning was carried out to the shape of an 
island, and the oxidation silicon film 205 can be formed on a glass substrate 201 at a multilayer. Since each 
chamber and the conveyance room with a robot arm are divided with the gate valve, respectively, an impurity 
cannot mix mutually between each chambers and the equipment shown in this drawing 1 can make the value of 
C, N, and O especially in the silicon film three or less [ at least 5x1 01 8cm - ]. 



[Translation done.] 



http.V/www4.ipdl.ncipi.gojp/cgi-bin/to 2006/01/17 



(19) B*B#lf/r (JP) (12) §3 ^* (A) 



(11)»8WHH&H## 

&M¥7- 183235 

(43)4i@iB 7 if (1995) 7 321B 



(51)Inta.* 




F I 






H 0 1 L 21/205 










C 2 3 C 16/24 










16/40 










16/44 


E 








16/50 
















i<7>gt6 FD (£ 11 H) 


m&mzm< 


(21)ffiS#^ 


#H¥5 -347646 


(71)tHSA 


000153878 












(22)ftiBiB 


5*^(1993) 12^24 B 




»^)IIMJH*mS#398#* 








(72) &mm 












»^7lliR^*TS^«398*ffi 






























#i£/l[»J|t*rfj:B£398#ifi 


















(72)f8W# 












#^/IIS®*TSS#398#ffi 

























(54) t&wnzm £Bwmmkwmm&&u*<omttm&£Tmmm&m&<oftW3m 



(57} [S»] 

[gift] 3S«±KWfl|*}fl80fcr). *fiEOte»B{c 

[4Mt] SSilttSI-J-SfcftCOjK* hr-A 1 o 8 
£{fx./c$8i£Ml 0 74. MES&HtOTBBSftft: 

a»©*aaa + io3~io6*fx, as 
ass*^-6-c»«i o 9*Mi2«c«A*iH-rsc<!: 



105 104- 




C2) 

1 

maftas«:tt««fflaflin«:*jt>r***«ar4fca) 
©^©^wo. 

«rE«H»o«iaa<ortod>tt < <t *>— nmE&c v d 

fTieS^©®^©!^©^* < t & — 3«7"7X-rC V 

lffrfE«8r©8iSM©F*3©d>ft < £ 4> — sttiSffiStC V D 
{C«fc SS3RJg©fiS«*S"5It6T* 0 ttiBttftOffia^Qrt 
©4>ft< o«7 - 7X-7CVDCCJ:S^-ffcSI^© 
^*5"5JSg-t?& 0 . 20 

B«teig&©A!LaM©rt©4>ft< ife-5tt^7X7Cv 

D K J: 5 »fc^«DfiSB*rejftT* set k T 
r. 

v d «: «t o mmmoi&mzft ft ^ci, 

RonT(rfeMSM©rt©4>ft < £ 4> — p(C*ji,»-C7 - vX-7 

c v d cc <t o k< mmm*> * c » bm bJURis©)$ji^? 

ciisai4] ««©«E5i«Ba«aa*wiy. 40 

iriB*fflS(ctts«asM«:*»i,»-cs«*«aw-*te«(> 
r. 

mmKom s tifc«E**asK»js-r 4 c & . 

&0>TiusB$!lS^©f*J©:2 > ft < £ h — ?(Cfc^r mE&C 50 



1#g§¥ 7- 1 8 3 2 3 5 

2 

V DK «fc 0 S3RJg©j£JS£*T ft 5Ci. 
Ri^fijiaj^SM©rt©4>ft < ifc— OtCfcUtT'?^? 
CVDKiO iMU£RBI©li!clt£?T& 5Ci, 
SOTttftMig^©!^©^^ < th—^icis^^xy'vX-? 
C V DCC <£ 0 M-f l^5RJg©fiS® ft "5 C £ . 

£. 

WBBZM©rt«3R*IMWt3S«m»C V D «C «fc 0 ffH S 

ft. 

Btriaxfi©rty-Y nftuweB^xvcvDtctofP 

carcase ] a^©^EE?Jsgft^a^*WL.. 
BuieJg»©Mffim««EE^J«gft*iiM*/t- l rifts n 

s{ ta*«* ^7XvcvDtsi ©ajHS-ej&aw- s 

Hi, 

tgasK* 77X7CVDTI2 ©aaa^-cflsia-r 4 

Hi, 

^*«*W3a»c v Dtt-c»3 ©aas-r^tftr sxa 

£, 

[0 0 0 1] 

■5 . #(cSffiK lt5Cit<aib -C tf ft 
©oD-SycHz^Srtfft^Ci©-? #5g»clt5. £ 

[0002] 

$k7r&Sifi*aliti-a,>2>. C©«fc-5ft«SH3§*^fig-r 
SS^a-fex^ii^o-c^fft^^* 5 *^. W 

•cKwthsy-r h^B<t€:^gi5«:s{«3a^-cift< 

[0 00 3 ] Cft6©S5B§«:«. -oco^grt-ceHSX 



3 

[0 0 0 4] 

^-oco^ra^uraST€>ci<Dr^^^g^^ 10 
fnt»iicwiiiiK«i , rsci«gn£i > «. 

#ys/^>t«^te«E«iCVD«:j:fta»J||©» 

£% 6*K*l/tRW ft &KIIK* 77 C 
V DCCcfc o £ C £ #pJt£T * £ C £ tftmESfi 

[0 0 0 5] 

4>ft < £ fc -owSSEOI&C V D J: s sxnojssn^ pJ 
©4>tt< <bfe— ^««JB»CVDCCj:SS*JR©fi!a«^ 

[0006] *fc^eas3R^6tt*figtt«*wr4** 
(Dftoyptz < £ fc— otcte^T«ffi!ftc v d k i 0 

t— occfei^r v d^cj: 0 mtmmmox&m 

BE*«cflS»StifcttlBKc*5t»r, 



7- 1 8 3 2 3 5 

4 

W^CVD«cJ:Da3iai©fiUI*ff«c9C4, RCfW 
IBMaMort©^ < £&— o^fc^t77X7CVD 

rt<D4>£< <fc*>— OCC*Jl»-r^7XvCVDCC<fc0S<t 
[0 00 7] ±»0*ft««* £ StiWttWIoir^-CB* 

>*JBl,» S C £ *SWS6"C A 5 C £ &t>fr o fco 
[0 0 0 8 ] R#©«fi««RCf»»* 
n-fe*Cc:tet>~Ctt, LPCVD*»ifc«^r*-3t 

PCVDCcJcSaSRJBKDJsEJKi, *©±T©M**4^ 
[0 0 0 9 ] *»W©*»W«:«l*ig 1 K^To H 1 K 

r - - jW6a*j»r«as*ie* £ r £ «rrfi 

[0010] 1 0 7 A^S^<DJS3tS 

£0, ifi©S«6I*ff&5filiOrt t 1 0 1 £ 1 

— **»«©Bffifll«:«l»4. 10 3ta6»i«: 

Mt^/c^7 7X7CVDgtil, 104*#B 
Wl**fi!OTr-5fc«>flC«BB»CVD«BiU. 1 0 5 

*jiMWfc«**iiW" afc»©mnwpi u i o 6 **jh 

^ct^T^-;l/^rtf^^/c*(DT^-;U^£T^, £ 



(4) 



7-183235 



[0011] C<£><£ 5 fcH^fcl* ttffiBfcfffc** & 

7X7CVD, SJE^CVD («T#9Bffl«*Cfc^Tra 
LPCVD£^BST£) . TfcCVD. W*n»CV 

[0012] 

[mmm] 



10 



:4sC>T«:. 1 0 1 <!: 1 0 2 Wllr^O , SfiOtHb 
[0013] 103-106 ^Mif-C* 0 . 103i 

losi^^xvcvDiar*?). i0 4#i&Kw 

CO 0 1 4 ] 



2 U >r 



«MUR« 



1 0 6 



PCVD 



13. 56MHz 
500 W 



N,. $iH 4 .NH a 
A1CCH.). 



NF 3 +N S 



4 5 O'C 



Si 3 H, 
A 1 N 



5 x lO-'Torr 



1 0 5 



RTP 



NaO.Ns.NHs. 
0 a 



4 5 0"C 



5 xiO-*Torr 



1 0 4 



PCVD 
LPCVD 



13. 56MHz 
500 W 



WW 



N ? .SiH*.Ha 
Si 2H1. Si aHt 



5 5 O'C 



S i 



5 xio- 5 Torr 



1 0 3 



PCVD 



13. 56MHz 
500 W 



N 2 ,TEQS. G, 
CF 8 



6 0 O'C 



S i Ot 
S i F, 



5 xl0"*Torr 



[0015] 107 ttSfi^fffiSSrAO . h T 

-a 1 0 SKi^orasSaftsft^^v^-iHSttSSSh 
£ 0 h7-A10 8{JSfi (logins) 

* 1 1 0 1 a<5l,»«:l 0 2^610fflL, 

TSSCSKCCT S C £ £ a 40 
S««:ffi9S 1 0 3 t 1 0 4i«IL ( ^ffiM 1 0 2 

(1) ^iiMi 0 1 tmrnmi 0 7&*ia-wEt«B 

h'-OUy 1 1 0 *§BW, 1 0 8iCcfco"C 

SSI 0 9^ffii^CCSX0aiT a t©«^-fh;^l 
1 0ttB!W>£. 

(2) Jfi^l 07ij!ilil 0 3£*ra-«BE««£ 50 



* hT-A 1 0 8CC«^SnfcS«l 0 9 &7'aizzm 

tcffiA-r^o *oay-f h^u^i 1 2 

(4)»ISl0 3r©^P-fe^»7a, S&1I10 3 
©KfflK*ttit£ 1 0 7 iH— »E*«H£ U *<D«y 
>T YW? 1 1 2*B», D^7h7-A108{Cio 

ris^isii 0 7«:jemT^>o *ury-f 

1 1 2teH#>£o 

( 5 ) jftiMS 1 0 7 iffilS 1 0 4 £ SEEttSSi 
7F7-A10 8(Cfi»>3nAdHR<:«aUK 1 0 4te|8 

(6) JttfflSl 0 4(C*jCirgfffi<O^P-lz^^f4ton 

So 

(7) '»1S1 0 4"CO^a-feX»7a. £*S^104 
<DK£££j&£M 1 0 7 ±|§M*ffiR«<i: U -t<D«y 



7 

oTKau-r*. ^ury-^h^y 

1 1 3»H«>«5. 

(8) 07i^Il 0 2 4*H-«EWIi 

* hr-A i o SfCct^ri^^ili o 
[00i7]6Lb©±5«:or ( — tSco««*^«fcBi 

[0 0 1 8 ] ±E ( 1 ) - (8) ©xa*«Oii'rci 

eat s tifc«»a>»« <e> ^ i a« w*c«ar * 

i o 2<d#- h y ySP«cSBWJK:«»s*i*ci«:tt 
So */cJ:sE©j5daRxscc*jt»r, ©nio3^iffl 
*«c*5^r«ifflsi o 4£*y-~>^u SfcMil 
1 0 4#«»4iK:&fflMl o 3^^y-^>^t^ci 

<D£5fj;2 »;-~>y£OTtt, NFj fCJ:S^ + >^- 
fi©77X7^ y-->^*^tf sc<fc#r#s. 
[0 0 19] CHSS0I2 5 H 1 «cm^S«aWi6B* 

wr*. xm&mtcte^xiZs i o k i o 6*m&<D 

0 i zmfcrnxmic, i oe^ssimfi ofc. *fc 

1 0 4 *^jfe(0®»H«S»f«: i -5 7f7Hf-7;l/7 
i-A^CHs* (RTA*WiRTPiC^), *fctt 
^IM^WWIIiU, 103^77X7CVD 

wt^i»tiu*rs*«ft&u io4£teos£ 

jm t L X 7? X7 C V D SCC J: 0 »f b&JRH* JiJW-f 
^llil, 1 0 «3#fiHS3R 

h £ £«Air s tc&<D#xmA^8&&v h nr i> 
(0 0 2 0 ] yT*cffisrg*^-r. ssiir 

>fft^/c«5x6 0^) 2 0 1 «H1S 1 0 1 «c 

mmZ&$titc®j£m.l 0 7i«CSPI-OJEtJ«:ftS* 
"Ctf<c9 03ftSJff*UCi. flt^ h^U^l 1 0£8§ 
tt, b7-A 1 08aot ^H»S 1 0 1F*3<D 

»E4!KSai 0 7«:»i8T*. H 1 ccteottt. 13 2 



(5) t#§§¥7 - 1 8 3 2 3 5 
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«c*5^5S«2 o i « i o 9 <t ur^stiri^. ft 

SftfcKJoSl 0 3 t<Dm<D*f<< b'Wfl I2*m 

ISIrtfiAtS. *fi!RAa«cy-r h^VU^l 1 2 
*H#, C<DKJ£S1 0 3rttc*5l>T, J122 0 0 0- 
5 0 0 0 A<DS{tT;U^^^A^2 0 2^:77X7CV 
DSrMt^o ffiffK* Al (C 4 H, ), ifcttA 
1 (CH 3 ) 3 <tN, £«rffll^"C?ftt^, Sfc. N 2 0£ 

CO 02 1 ] »fcTJUS-*A«2 0 2 S 

ics^i o 3^tsi^i 07 tmcm&m&xn&s\i*-r 

So ^Ut, h'Wfl 1 2£§l#, hT- 

a i o 8 «:«(:or*fi*»asa«:ais**asrs. -xk 

TSo cor--;Hl0 4r(t 
7f^1/'-7Jl/7---il/ (R T A) aWftttoftS. C 
<D7~-Jl43:, SIR. T>^T (NHj ) % &b<te: 

®®KtM#g (n, o) ©#H»*rffa*>n. srhrik: 
iii^77X7cvDawi iMg3 5 0 4 c ( 

0. lTorr, S i H< £ NH 3 <b <D«^#H»-CJS 
[0 0 2 2] ^Ut, J£j£Ml 04^1SltL, P# 

» hr-Ai o sector, *«*sc«ffi5i*^sn 

tltcfxfon 1 0 6 CcS«*flKS-r -s. co&fom 1 0 6 
r^T EOS *jm± X-7C V DSrWtUS 

^2 0 3^a^$nSo iSRBKi#*«T«c*r. 
TEOS/O, =10/100sccm 
RF^W- 3 5 0W 

S«SS 4 0 0 *c 

fiagffi^ 0 . 2 5 T o r r 

±ES)S«:43Cir, c a F 9 ^^ftior, SiO 

40 [0023] commmmzj f t sbbjct 

tt9t^UI2 0 3 <bUrJl$ 2 0 0 0-5 0AMI?n 
So CKOSXSSl 0 6-CfiSJ«3tifcK{bS«a2 0 3* 
T^-;u^l 0 4CcJSiML, 7f7 h*^-v;ur--;U 

[0 0 2 4 ] f Lt, WO'S^^r^Ml 0 7iC^ 
^CCCjgJSSl 0 5«cS«*JS8A-rS. Cti^SSO 

50 [0 02 5] KJ£S1 0 5m LPCVD&CCcfc^T 



(6) 
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#ft»S3RJS2 0 4* 1 0 0- 1 5 0 0 A, #&U<fcJ: 
3 0 0-8 0 0AiS« o LPCVD£r<2/5JgS&# 

S i Z H 6 1 00 — 5 0 0 s c cm 
He SOOsccm 10 

JSMUJK 4 3 0 °C- 5 0 0 fl C 
JSME.1l 0 . 1-lTorr 
[0 0 2 6] 0 6K*«*»iSU T E 

0S^I4<i:f5^7X-7CVD^Cj:^t, Sfbg* 
1212^5 0 0-1 50 0 AH^iimr-So C<DJgte 

■To 

TEOS/O, =10/100sccm 
3 0 0W 

SSSS 3 5 0 'C 20 

fSMJtt 0 . 2 5 T o r r 

#>< lx. m2 (a) ^rsn< ^^s«2 o i±«c 

202, »rt&%m2 o 3 , &ikmmm¥&#m2 0 
4, «^M2 i 2*mgt\sx&mfcmr8&z>c.±&x% 

fcSAT£C<fc*«c< . *C. N, 

0©ffi£4>tt<fc< i5x 10 18 cm- 3 aTif^Ci 30 

[0 0 2 7] ^CCSet^Itt 1 0 1 jfe&fl-BWCffiU 

^fZ'nteL -eur, 12 (B) k^oj^kjis 2 

00-1500 A, tf«L<«5 0 0-1 0 0 0 A^S 

ffcsaa«2 o 5 sjgja-ra. c^tifia^w h« 

Stfiftgr**, cent TEOS^H4iU, K3R 
£<hfcfcg«SK3 5 0 — 6 0 O'C, ^K(i300 
-4 5 0'CT\ RF77X7CVDSrM'til 40 
fc. TEOS£^©E&It«l : 1-1 : 3, g/c, 
EftteO. 05-0. 5torr, RF^'7-ttlOO 
-2 5 0Wil/c o C©IItt 4 »A^1 0 I 

vn^-oXhJ:j,\ *5^«TEOS*JSf*iUr*y 
£ i VDS^ U < teWE. C V DSiCcfc 

oT, S«Sfi*3 5 0-6 0 <TC, ^L<«400 

«^V r ><D#ffi^r4 0 0-6 0 0°C-C3 0-6 0#T 
--;l/L/c 0 50 



«H^P7- 1 8 3 2 3 5 
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[ 0 0 2 8 ] ±IS^V h*8SK£fc£»{fc£5ta2 0 5 

z&i&m i o 6 xtsm-r ^<DxtmT&. & 

«*rx-;i,Sl 0 4«c»AU #5^ao«g««:j:S^ 

4 <b cD^Mmfi ZHZCt S#>T Sfj^ £> £ . 
[0 0 2 9 ] *l,r. H2 (B) icJjk-r^olcK r Fx 
*>/^-U-1f-2 1 3 (^12 4 8 nml/di3 0 8 
nm, ^;U*ifI2 0 n s e c) *JH*fLT, S«»i|82 
0 4^g B B ajtJt/c a U-if-©x*;U=P-ffilS«2 0 
0-40 0mJ/cm' , ^b<«25 0-3 0 0m 
J /cm 1 <fcU *fc* U-tf-«8«<7)l««:««fi*3 

0 0-5 0 0'C«Uc o COcfcSKOTJBflESftfc 
^312 0 40fe^tt*^^>«[a»*ffi«C<fc- 3 'rslB^ 
fciC5, WaiSOf-i' (5 2 1cm- 1 ) <tte#t 
ft-oT, 5 1 5 cm-^MI^O-F^t-^^ 

ZctifimWLtCo *<D'&. 3 5 0 a Cr 2 B$H 

[0 0 3 0] J»3 2 0 0 0 A- 1 u m<DTJl> 5 

x^AtC«^^7>^^A (Sc) £0. 15-0. 2fi 

m^r2 2ov*r*E*±n *<att«r 1 b*ih«» 

1 5 0 0 — 3 5 0 OA, 2 00 0A© 

Ht&Hfb«l2 0 9%mj&Ltc 0 (H2 (C) ) 

[0031] *A:iBarojKyas*tf4^»^cc«, r 

jU5x«5A©ft*>0Cc^>^;i/S:fflC^«<J:c». 
[0 0 3 2] ^<Df£, -r*>K-e>yffi (^X^K 

^7^>(PH j ) ^ffil^Cc F-XSte, 1-4X 

1 0 1S cr 2 il/c, 

[0 0 3 3 ] £6GC, B2 (D) CC^Tct^CCK r Fx 
3^>v— *f— (?^S2 4 8 nm^/cli3 0 8 nm, 
^XB2 Onsec) 2 16 *mM It. ±K:?W» 

«w«a»A«c<fc or^B^tt^itufca^ossft^s 

U-f-Ox*;^-fa»l 5 0^4 0 0 
mJ/cm J , #£U<«2 0 0-2 50m J/cm 1 
r^o/c a CUT, NM^FM^ (M) W&2 0 8, 2 
0 9«fiUc c Cti60«ij©'>- hfflKte2 0 0- 
8 0 0 Q/CTT&o/c ^I^CcfcC^r, U-1f-4m 



(7) 

11 

000-1200 'c (mm*:^$-<Di&&) $-e±M2 

t^£Sni?*T£, ^^RTP <5£*F-*- 

[oo34] wa'i i (o«B*ffl(r». 
rattan 2 loiir, mi <osjiMs<om.sm i o 4 

7X7CVDS, 4 0<«*y>iCDSBECVDffi*4 
l»tt*ECVDtt«:J:-DrMfta*li*«SO. 3/im 
-l/imCC^3 0 00A (0. 3um) M0/c o 10 
S«ta^«2 5 0-4 5 0 # C, 3 5 0'CiU 

rfcJ:^. ^^fflaotlTO^* 
(02 (E) ) 

[0 03 5] 3fe<T4 4, H2©«Sl36^«iBO— ^F© 
^«^IMBWB»*ff*Ci3W-C**. CCD 
mcc^T0BiHi««cH3aigi8*ra-««±«:JEJ*L/ 20 
rfc<£l>. tut, JBIBIB»»2 1 0*xi^>yu 
^2 (E) ^W^TFTOV-X/Fl/'O 

><E>ISH2 12, 2 1 3*JBfiRU. E1K2 1 3ttiBK« 
m2 1 l«:»»S*fc. c<DBR«:«. v-*/F 

U-f >«« (TH^> FttS*) *tt*ft!l/r=i>** 
h^-WMLtt<f:^ B C(D»^(c«3>^^ h 

-7 0%t^o/c o C V-*/FU-f>© 

feTF, C<D£5ft3>** Y*Y?W4 F=J># 

XHK cfc or, 7 Y ^ > FW^m©»»<OT»<D» 

[0 0 3 6]IgOiS^«Ctt, 3>** h*-;l/<D*# 

V-^/FU-Y><fc«3fe^S<-rai£»3&s*o)fc 40 

^ ^*-;t/t^# < tic i^t*40t t Sjgtt. ft 

[0 0 3 7] «f£Kl % **nfrt?3 00-40 o°cto. 

<D<fc5tel>r, TFT*flr4IMBIffllBIB3ft^«L 
tc 0 tlt^MU/c^TF T^v h »J 



1*68^7- 1 8 3 23 5 
12 

[0 0 3 8 ] C^SSW3) il^t^gMSt^ 
fflC^tTF T*d>* < <b fc— 3Wr*WWWHB*flF 

tt. 10 1 S^OlRAIRffl^fTtt^yfc^^Hiat 0 
fc. 0 6«rftlJ»*fftt^teaSiU. 103*^ 

7X7cvD-©ao r »t«3R8i* jsWt £*o«M <t 

U 1 0 4*TE0S£JS**<fc Ut7 7XvCVDS{C 
<fcO»^*JR«:fiaR-rS«iaS<!:L, 10 5£LPC 
VDffi«J:0*ftjra3M*fiH«r4«Hia<!:r&. £ 
/c, 1 0 2*P«:F-^Lfc*ISilS*K*WIIISCV 

Dffi«cj:orjssflirs«ras«tu/c. *fc«««®c 
[0039] £iTccfmrg«:7n-r. sr, or 

N 0 *7 xcc««s *i* W*ktto*i»ISJMfc*^ 
1*«K81 0 hcssau, co 

KS5I*», +»Jlffi5l#*Stite«attl 0 7 4BS 
H— <BEfr CC ft -5 * T? ffft 5 O # fiF £ 0 I > o - * L X ¥ 4 
b'*)l>-7 1 1 OfcPHW. hr-A 1 0 8CC<fco 

r , ^HiM 1 0 1 nosfiiisis 1 0 7 «c#arr*. 

0 1 tc4sl^r«, 0 3 «c*5^i««2 0 1 « 1 0 9 t L 
tS^htl^o HT«:fc^t^(Dj:(cffli? 
ntl^Ife^tSfiil^. tit, HC<K«BI 
—EE»«c*ffi5|*#3ftfcHCTl 0 3<t©IB<oy-f h 
1 2*W», *«£i&A-f£ 0 SSJfiAfS«:y 
124H«>, CtDSJC&Ml 0 3F*JCC:tel> 
r, 0 0 4^7^7C V DS«c«fc 0 , Sfi 

t^S3 5 0'C, 0. 1 To r r / S i H 4 <b NH 3 t<D 

i^aaatflats. c<d2{u^r««s«*>6<dt 

[0 04 0] tut, SJ^^l 0 3*X£5I*U 
/dS5Mmi 0 7«:ggt-5. -€-OriSIG<^9l#3W3 

1 0 6 dcmfczmm-tZo cojssi 1 o e 

r«T E O S ^j^4i L/c^XvC V DSfcrK-flS* 
Jg2 0 3*5SWSn*. fiJEBHfefl=*«T«c^r. 
TEOS/O, = 1 0/1 0 0 s c cm 
3 5 0W 

mfcUS. 4 0 0'C 

f8MHJj 0 . 2 5 T o r r 

[0 04 1] £/c, ±iEKj£CC*$(,»T, C, F s ^m»D 
Or, SiOF x t^$n5KMlttJ;^ 

[0 04 2] C©MYfcS*R«TFT«:Ji5fiir4ffitCT 
ife®{t^2 0 3 iUril$2 0 0 0-5 0 ACC^M^n 



(3) 
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{o 0 4 3 ] *ur. mvmfczmMmi oi^mm 

U ?fcfc«J**l 0 5fc*«*«ATS. c^e>ifi© 

[0 044]SMl05m LPCVD£*C<£-?T 
#SJtg%B2 04^200-2000 A. »S L < « 
3 0 0-8 0 0ASit^ LPCVDSTO^fr 

Si 2 H 6 lOOsccm 10 

He 200sccm 

5 0 0°C-5 7 0'C 
/&J^£E;fr 0 . 3 T o r r 

yn-XU- h 5 OA- 5 0 0 A/ ft 

[0045] ccr, ^s/-5>o*p*#y v^>£rac> 
T^ciiCcfco, *©a<DjiMsa-ftrscc45tir 2 5 0 

A-80 0 0 A(D¥^ttS**r*«Ftt<D^(,^IS»S 

[0 04 6 ] &ji<d$*7 *a*tT 20 

[0 04 7 ] cn(i^ 0 B H lifl2 0 4*«ttCr**- 
C n 6<E> 7* ci -fe J^^SEETtCfcW £ 7* P -fe x r & <^ c 

[0048] ^ H B B Ilf 12 0 4^^-^.>^»] 30 
[0 049] MISAfttt. 35R#H£i*r 5 5 0'C-6 

0 0 s c-e 8 miafrh 5 6 mrmmrz ctttjz^xn 

[0 05 0 ] N0*7XOiMg©iBrt 

t\ Bjfea^iwasiiiBL*, sftwcctt8 0 o°c-8 5 0 
m^mtuxm^zm^ttc^ ^oimmtes 00A-2 

0 0 0AiT-5Ci^fiSt*^ a 

[0 0 5 1 ] C A fcS«*. Btf^ 

ffi£l 0 lcfcO^grtK&AiT&o 

[0 0 5 2 ] Wttl 0 U^gA^n/cSSiJ, itfg 
WSfcTSfcteJ^m 0 4(c««*»3IU TEOS 
*jaHitS^X^CVDffifC<t-j-C, 03 (B) (C 
7SO < fc5KJS32 0 0-1 50 0A, ^U<«5 0 0 50 



*SW¥7-1 83 23 5 
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-1 0 0 0 A©^tl«I2 0 5 ^0S1"^o CCX 

TEOS^iO, ^£<t&KS&^g3 5.0 
-6 0 0'C. ^t<»3 0 0-4 5 0 , Cr, RF77 
XTCVDSr^-ilUCo TEOSi^OJE^J 
Jttel : l-l : 3, EE^teO. 0 5-0. 5 t 

orr, RFa'7-«1 0 0-2 5 0WtO/c, 
[0 0 5 3 ] CCDXHte, TEOS^iGt^^ 
tfXttis SCi^EEC V Dj£& O < te^tBE C V DS«l<fc o 
t, S«i£g£3 5 0-6 0 0 a C, #£U<te400- 
5 5 O'Ci LXBf&OXh^K 

[oo54]$ tcf&m&. ms%& l < 7>©»ia 

-C4 0 0-6 0 O'CT 3 0— 6 0 t^T--^ 
[0 0 5 5] ±fEM-fka^^2 0 5<Df$Mte. MB Art 

[0 0 5 6 ] *>< LT V S3 (B) {CtRTJkK 

i2oi±icfftai^n^>^i2 0 2, awta 
xot2 o 3, g^c;^-->^$n^ B H H eii^ 

tt!2 0 4, WlS*«l2O5*^»«:0fiRTSCi3W 
X$Z> 0 COiltC*fgg(t *?t>^iO#*; 

fflatcfiA-r -5 c <b &k < , «cca«jgi4i{c*jC't & c . 

N v OOim<^<i5xi0 18 cm- 3 HTi« 

[0057] juww v mmm £ & £ mitmmm 2 0 5 

war**, chit mtmmm2o $tmmm&2 0 

[0058] ±iay- HJieiwoiccy- m@ 

otioo 0 a-4 000 Ao/is ccjgjfi-rs. 
[0059] ±&<Dxm£x. m%TM&bmmmm& 

[0 0 6 0 ] «TOXStt#»IB<C««^6i1-aB«:fBta 

[0061] *r. y-ni2 1 7*jbjs£-t^<. p 
* k - ^ l tc&&&mmmz f ^ -f x 7 ^ > ^tc cfc 0 

^-^>^^rff^^o (S3 (C) ) 
[006 2] *<Df£, ^t>F-f>^(77X7F 



15 

&y*X7 4> (PH, ) £r/Bt>/c 0 K-Xfi«, 1- 
4X 1 0 1J cm-'ib/c, 

[0 06 3 ] *«C. S^lffi^*r6 0 0 -c, 1 
tC7k^Hm^-C4 0 0*C> 1 WML/, **ib«i 

[0 064] fto«ai*s^ttiivia 1 ^si 

szm^tcmsiat, m 1 <dkj£&s©kj£s i o 4 * 
wcfffltv TEostBSiir, ctitmmtvy^ 10 

X7CVDS, fcO<tt*vf><t©«JECVDffi*.&C> 
«*ECVDffi«cj:orWtaaRB*#3 0. 
UmCCttt3 0 0 0A (0. 3 /z m) J&J&Ltc. § 
«flK»2 5 0-4 5 0 , C, Wx.lt 3 5 0°C£0/c o 

cfcl^ 3 6tc, ^^ttKiotlTOIWtilH! 
0, Cft*^£-->^0rili*«52 1 1 <!:U/c 0 
(H3 (E) ) 20 
[0 06 5]*<t44, WR*«S«CD— *0«Rfll J 

ttVT H8S i R»«C«aBB*n-««Li:«c**L T & <fc 

(E) 0C^*r«t^5CTFTcDy-X/FU^>Ccn>^ 

2 12, 2 1 3£J£/£U £»2 1 3t2iS%«&2 1 1 

« (7-f5>F«8«) tB*KUt3>*^h*-;l/ 

r-r 7>FtRa**tt*«:ofcaiatt3 0-7 0% 

ccti7?>^i^„ 40 

[0 0 6 6 ] aSO»-&CC« % n>^>7h^-jKD^t 
[0 0 6 7] COcfc^teOr. TFT*WTSIMUMII 
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HKA^flcL/c. *l/r|iI«F«:f¥!JUfc^»©TFTS: 
[006 8]^ ±K3afc«CC*Jtr^r»S*5^»Ki 

*a(r»«jM»ffc©xaoaie* 1 o o Q-cmg.fvtm 

[0 069] 

as«^ 6 * %ff »T £ BRfc 2*1 b r *7* n 

[0 0 7 0 ] W±tCiftH^b/ciP< , Hlcr>v;U^^ + > 
BBC V DSI«IC^ C 4 (C J: 0 . 02 
(A) CDIH. y-f H6IMi©»«, RTPffiSXa. 

»CC**IH^tH2{C^oyata<'»ftttTFT* 



[Bl ] US! 




[B2] 




[03] HJg 








10 1-10 6 




1 0 8 • • • • 




10 9- • • • 


• ■ • 


110-115 


• • ■ ¥4 b^)l>7 


2 0 1 •. • 


• • • • ^77^IS 


2 0 2- • 


• • • •mtr'ji'SB 


200 • • • • 


♦ • • -S{k^^ 


20 3 


• ■ • -^bS^M 


204 


• • • -SXR 


205 


• • • -mvmmm btmm) 


2 0 6 


• - - - #4 MS 


2 0 9 • • • • 


• • • -wiwmtmm 


217 


• . . bmm 


210 


• • • -mtmmi 


21 1 • • • • 


• • ■ • I TOII 


2 1 4/2 1 5 
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Cll) 



7-183235 




C5i) int. a. 5 is^ijib^ Frft&mm^ fi &mw?ffim 

H 0 1 L 21/316 X 7352- 4M 

21/318 B 7352- 4M 

(72)^^ m 



#H¥7- 183 23 5 



[*}TB]¥JSSl3fl0fll2B (20 0 1. 1 0. 1 2 ) 

[^P3*^] #§8¥7 - 1 8 3 2 3 5 
!^B]f^7^7^2 1 0 ( 1 9 95. 7. 2 1 ) 

fiH**lF4MB7 - 1 8 3 3 
taUMMf] «t¥5 - 3 4 7 6 4 6 
[El^f*#8l8l7JK] 

H01L 21/205 
C23C 16/24 

16/40 

16/44 

16/50 
HOIL 21/316 

21/318 

[FI] 

HOIL 21/205 
C23C 16/24 
16/40 

16/44 E 
16/50 

HOIL 21/316 X 
21/318 B 

[«KMiE«] 

[SfflB] ¥^£1 2^1 2 ^ 2 5 B (2 0 0 0. 1 2. 
2 5) 

[SWilEl 1 

[*ijE*t*:«B«] &ttflt*0fin 

[WErtSl 
[WfiPM^<D«H] 



CW3R3H5 ] ai3R3i4K:fei>rBuS^7X'y^ 

=yvitmm (nf 3 ) ^^ri^c^4 
rest £ r s v * * * >^iaE(ottff ^ffi, 
im^me i area 1 zSMg^a 3 oorn^-atcE 

tett £MftCDEE;ft £ Office s mflB^CDMg^CO 

[areas ] «bb»c v d«: j: o ^Rugasa^jaawr 
5x^<h, ^5XvcvD^<fcoy-hie«Bi^jiair 



<$KJ¥7 - 1 8 3 2 3 5 



V DtC<J: *3 flflW&MtefifflB 0 . «HE#JHBj3RB± 
- h «»wgB8«<ojattw«. ftMjfeBWc* S c & £ 

ibr.^ (n,o) gasaa£j£iii±£A^^ 

[swag i 2 ] gfaag 8 g fccmasg 9 tcfet,>r itriB^ 

[**HSIE2 ] 

•H*iE*«WlS«] 0 00 5 
[0 0 0 5] 

*«iSr*fc»®*a**L. WE8HR©«HIS©rt© 
4>£ < t 6— 3««BB»C V DOC «t 5g3RJg©lfflK**'5J 
fir* 0 mTKa»©55Sa©rt©^i& < t h—oity^ 
X -7 c V D K J: SBMiMaA 4 i»tt»bS*K©fiEIl 
AJnJtl-r^^Ci. ffi»©WEoIfil&«iSS 

©4>fc < £ 4>— -3««EB»C V D CC J: SS3Rje©(iSJS*s 
gEffi!K©«ia^©rt©^& < i & — 3«y^X-7C v D 



UfJEttMftS] 
C«iE»aWlB*] 0 0 0 9 

[ftiEAS] 

C 0 0 0 9 ] ^^©^M&^IsSrE 1 «C^-T. 0 1 «C 

^-r^giJ^ae e J«cwffl-ct-s.^©r*- 3 r. i»it 
•a j$jr*> r - - zmn&mmz ■jmt-r&m.-c®. 

s«£_kr«, >";n>s^. -e©ffe*gl£ 

«E4»*iWHg*«i.»4c4*it*s. bp*., tmm 

r 2 t * v ') t> xmom^m^ms^ a * - v-t > 

£>©**— gantrc**. 

(*BiE»*qiB*] 0 0 5 6 
MtiErtS] 

[0 0 5 6 ] IT, 03 (B) CCjjrT&K *7^S 
«2 0 l±(Cg-ffcS3R©7'n>y + >^JS2 0 2. PffcS 
XR 2 0 3 . *KK^ * - i> y <* n/cMStt«X** 
M2 0 4, !MlSbRBt2 0 5*^»{C»JiWSC4*s 

-ess. c©s i {c^-r$ig«. Sftw<-iB.f? 
e.nrtiSW'C. ^©^lO/W^fe^r^*^** 
N, 0©fil*^)5: < i^. 5 x l 0 A(i8)cmA(_3)J^Ti 
[#&Sf£IE 1 ] 

[ffiiEM^^«] mmm 
miEtt&.mm%] o o 5 6 

[0056] &<LT, 03 (B) {C7n-riP< 
15201 liCHtitOT'P 7=t=>^B2 02, ^-fb^ 
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